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1.0 PURPOSE 

This Source Control Groundwater Remediation (SCGWR) Final Design package has been 

prepared by Bechtel Environmental, Inc. (Bechtel) for NEC Electronics Inc. (NEC) in response 

to the requirements of Section IX.D.2.b(2) and (3) of the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) § 106 Administrative Order for Remedial 

Design and Remedial Action in the matter of Middlefield-Ellis-Whisman (MEW) Study Area, 

U.S. Environmental Protection Agency (EPA) Docket No. 91-4, dated November 29, 1990 (§106 

Order). This design package represents the last Source Control Remedial Design (SCRD) 

submittal for facility-specific groundwater remediation at NBC's former property at 501 Ellis 

Street, Mountain View, California. With EPA consent, the components of the intermediate and 

final design have been combined into one submittal ("Source Control Groundwater Remedial 

Final Design" or "SCGWR Final Design") to eliminate unnecessary or redundant components, 

and to accelerate the remedial design process . 

2.0 GOAL 

The goal of the activities and procedures proposed in the SCGWR Final Design is to address 

elevated volatile organic compound (VOC) concentrations in groundwater beneath the 501 Ellis 

Street site. The proposed groundwater extraction and treatment system is designed to effectively 

control and contain elevated concentrations of VOCs in the area of the 501 Ellis Street building, 

and to complement the regional groundwater remediation program for the MEW Area. 

3.0 SCOPE 

This Final Design package presents a groundwater remediation system for the 501 Ellis Street 

site. Major components of the package include final detailed design of a groundwater extraction 

system, including the proposed well locations, well design, pumps and associated valves and 

piping; and treatment system. Construction specifications, quality assurance/quality control plan, 

waste management plan, completed permit applications, as well as a proposed environmental 

monitoring plan for evaluating the effectiveness of the groundwater extraction and treatment 

system are included in the Final Design package. 

The proposed system will consist of groundwater extraction, treatment by activated carbon 

adsorption, and discharge to the publicly owned treatment works (POTW). Groundwater will be 
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extracted from three wells screened in the A aquifer (NEClAE, NEC22AE, and NEC27AE) and 

will be conveyed by double-contained underground piping to the groundwater treatment plant 

located in the northeast comer of the 501 Ellis Street site. The treatment plant consists of a 

holding tank, pump, cartridge filter, and three activated carbon canisters in series. The treated 

effluent will be discharged to an existing on-site sanitary sewer that is connected to the POTW 

system. The effective operation of the SCGWR system will result in the attainment of 

performance standards . 
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• 

1.1 PURPOSE 

This Final Source Control Groundwater Remediation Design package has been prepared by 

Bechtel Environmental, Inc. (Bechtel) for NEC Electronics Inc. (NEC) in response to the 

requirements of Section IX.D.2.b(2) and (3) of the CERCLA §106 Administrative Order for 

Remedial Design and Remedial Action in the matter of Middlefield-Ellis-Whisman (MEW) 

Study Area, U.S. Environmental Protection Agency (EPA) Docket No. 91-4, dated November 

29, 1990 (§106 Order). This design package represents the last Source Control Remediation 

Design (SCRD) submittal for facility-specific groundwater remediation at NEC's former 

property at 501 Ellis Street, Mountain View, California. 

The § 106 Order outlines specific design elements for the SCRD, including final construction 

plans and specifications for source control; and requires the SCRD to be submitted in three 

phases: preliminary, intermediate, and final. The preliminary design, which presented the design 

basis and conceptual approach to source control, W¥ previously submitted to the EPA and was 

approved on March 4, 1996. With EPA consent, the components of the interme~iate and final 

design have been combined into one submittal ("Source Control Groundwater Remediation Final 

Design" or "SCGWR Final Design") to accelerate the remedial design process. Thus, this 

SCGWR Final Design comprises the remaining two phases of the Source Control Remedial 

Design requirements. 

The goal of the activities proposed in the SCGWR Final Design is to address elevated volatile 

organic compound (VOC) concentrations in groundwater beneath the 501 Ellis Street site. The 

proposed groundwater extraction and treatment system is designed to effectively control and 

contain elevated concentrations of VOCs in the area of the 501 Ellis Street building, and to 

complement the regional groundwater remediation program. 

This Final Design package presents a groundwater remediation system to address elevated VOC 

concentrations in groundwater at the 50 1 Ellis Street site. Major components of the package 

include: 

• Final detailed design of a groundwater extraction system, including the proposed 
well locations, well design, pumps and associated valves and piping; 

• Final detailed design of a groundwater conveyance piping and treatment system; 
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• An evaluation of applicable or relevant and appropriate requirements (ARARs) and 
permitting requirements; 

• Construction specifications, quality assurance/quality control (QNQC) plan, waste 
management plan, completed permit applications in support of the final design; and 

• A proposed environmental monitoring plan and approach for evaluating the 
effectiveness of the groundwater extraction and treatment system relative to 
Performance Standards. 

1.2 § 106 ORDER REQUIREMENTS 

Table 1-1 presents intermediate and proposed final design requirements from the § 106 Order and 

the corresponding Section or Appendix of the SCGWR Final Design package that addresses the 

requirement. 

1.3 REFERENCE DOCUMENTS 

Reference documents that have been prepared for 501 Ellis Street site and/or for the MEW Study 

area that were used in the development of this intermediate and proposed final design package 

are listed below: 

Phase II Ground Water Investigation, Electronic Arrays Facility, Mountain View, 
California, J.H. Kleinfelder & Associates, March 1983. 

Hydrogeologic and Chemical Data Review and Analysis for the NEC Site, Mountain 
View, California, Bechtel National, Inc., October 1985. 

· Soil and Ground-water Chemistry and Hydrogeologic Investigations, NEC Electronics, 
Inc., Mountain View, California, Bechtel National, Inc., Apri/1986. 

Remedial Investigation/Feasibility Report, Middlefield-Ellis-Whisman Area, Mountain 
View, California, Harding Lawson Associates, July 1987. 

Phase III Hydrogeologic Investigation Field Documentation Report, Bechtel 
Environmental, Inc., Septemb~r 1989. 

Administrative Order for Remedial D_esign and Remedial Action, Docket No. 91-4, U.S. 
Environmental Protection Agency, December 1990. 

Long Term Pumping Test Report 501 Ellis Street, Mountain View, California, Bechtel 
Environmental, Inc., June 1991. 
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1.4 

Phase N Soil Investigation 501 Ellis Street, Mountain View, California, Bechtel 
Environmental, Inc., July 1991, and Addendum 1, revised June 1995. 

Source Control Workplan Addendum A: Summary of Hydrogeology and Addendum B: 
Saturated Soil Sampling Plan, Bechtel Environmental, Inc., September /991. 

Soil Remediation Report for 501 Ellis Street, Mountain View, California, Bechtel 
Environmental, Inc., March 1992, and Addendum 1, revised June 1995. · 

NEC Electronics Inc., Routine Ground-Water Monitoring Report, First Half 1992, 
Bechtel Environmental, Inc., June 1992. (Also quarterly groundwater monitoring data 
from December 1992 to July 1995). 

Water Production and Potential Water User Survey Results, Water Reuse Program, 
Middlefield-Ellis-Whisman Site, Mountain View, California, Canonie Environmental, 
August 1992. 

Saturated Soil Investigation, Revision 1, 501 Ellis Street, Mountain View, California, 
Bechtel Environmental, Inc., Revised June 1995. 

Source Control Groundwater Remediation Prelminary Design, 501 Ellis Street, 
Mountain View, California, Bechtel Environmental, Inc., January 1996, and-Addendum 
1, February 1996. 

REPORT ORGANIZATION 

The SCGWR Final Design package addresses the elements specified in Section IX.D.b (2) and 

(3) of the § 106 Order. In addition, the package contains supporting analysis and information 

pertinent to the design of the SCGWR system. 

Section 1 describes the purpose of the SCGWR, provides a cross-reference to § 106 Order 

requirements, and lists the documents used to develop this final design package. Section 2 of 

this document provides a site description, background, and a summary of results from previous 

hydrogeologic investigations conducted at the 501 Ellis Street site, including a summary of the 

recently conducted aquifer tests. Section 3 presents a system overview and detailed description 

of the groundwater extraction conveyance and treatment system design parameters. A site 

management and quality assurance plan are included as Section 4. Section 5 provides an 

evaluation of ARARs and permitting plan. Section 5 also describes how the proposed system 
I 

will attain applicable performance standards. Section 6 presents an environmental monitoring 

• plan to demonstrate SCGWR system effectiveness. Finally, Sections 7 and 8 provide the overall 
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project schedule and a list of references, respectively. Tables and figures are in separate sections 

following Section 8. 

Appendices A through I are included as part of the SCGWR final design package. Appendix A 

presents the results of the aquifer tests proposed in the Preliminary Design. Final design 

drawings are included in Appendix B. Appendix C contains an equipment list and catalog cuts. 

Appendix D presents the specifications for conspuction and installation of the groundwater 

treatment system. The SCGWR QNQC Plan and Waste Management Plan are provided in 

Appendices E and F, respectively. Completed permit applications are included in Appendix G, 

and provisions for access to adjacent properties are included in Appendix H. Appendix I 

documents the EPA's comments on the Draft SCGWR Final Design and NEC's responses to the 

EPA comments . 
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• Site Background 

• 

• 

2.1 SITE DESCRIPTION AND BACKGROUND 

The 501 Ellis Street site is situated on a relatively flat tract of land that slopes gently to the north 

towards San Francisco Bay. The Bay is approximately two miles to the north, and the Santa 

Cruz Mountains are approximately six miles to the south. Drawing G-001 (in Appendix B) 

shows the location of the 501 Ellis Street site. The property is approximately two acres i~ size, 

consisting mainly of a building and a paved open area. A large single-story building occupies 

the western portion of the property. The surrounding properties are occupied primarily by other 

electronics industries. 

The 501 Ellis Street site is currently owned by Renault & Handley Employees Investment Co. 

(Renault & Handley). The building is unoccupied and utility connections such as telephone, 

electricity, and natural gas are no longer operational. Twenty groundwater monitoring wells are 

located on the 501 Ellis Street site. Underground conduits and abandoned utility trenches are 

located along the north ·and east sides of the building. An elevated concrete pad is adjacent and 

attached to the north side of the building. The plot plan (Drawing C-001, Appendix B) shows 

the location of the monitoring wells and the underground utilities at the 501 Ellis Street site. 

2.2 SUMMARY OF FINDINGS FROM GROUNDWATER INVESTIGATIONS 

Several studies have been conducted to characterize the geology and hydrogeology at the site and 
~ ~ 

in the vicinity, to determine the chemical compounds present in groundwater beneath the 

property, and to assess the extent and concentrations of chemicals present. Site specific geology 

and hydrogeology are summarized in the Phase Ill Hydrogeologic Investigation (Bechtel 1989) 

and the Source Control Work Plan, Addendum A: Summary of Hydrogeology (Bechtel 1991c). 

Vadose zone soils behind the building at the 501 Ellis Street site were remediated in 1991. Two 

areas which were identified during the Phase IV Investigation (Bechtel 1991 b), located near the 

eastern corner of the building and at the southeastern property boundary, were addressed. The 

area at the southeast corner of the building is coincident with the highest VOC concentrations in 

the A aquifer. 

Water levels and groundwater quality have been routinely monitored since 1982 until the 

completion of the 1991 soil remediation. The sampling program consisted of a combination of 
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quarterly, semi-annual and annual sampling events of NEC monitoring wells. Subsequent to the 

December 1991 soil remediation, nine groundwater sampling events (from June 1992 to July 

1995) have also been conducted, as well as quarterly water level measurements. 

The results of previous groundwater investigations at the 501 Ellis Street site are summarized 

below. 

· 2.2.1 Geology 

The sediments beneath the site are composed of varying proportions of unconsolidated to poorly 

consolidated gravel, sand, silt and clay typical of alluvial, estuarine, and bay deposits. The 

interbedded materials are often lenticular, laterally gradational, anisotropic, and heterogeneous. 

The total thickness of these deposits is about 1,000 feet. 

The major groundwater flow zone in the A aquifer ranges from 3 to I 0 feet thick within the 

aquifer, and is composed of silty sand (SM), sand (SP), and gravel (GP) with interbedded layers 

of silty clay (CL), silt (ML) and gravely silt (ML) . 

2.2.2 Hydrogeology 

The discussion of hydrogeology is presented as findings prior to and subsequent to 1991. Soil 

remediation was completed in 1991, and no further groundwater or soil investigations have been 

conducted. However, groundwater levels and quality have been monitored since 1991, and the 

data have not been documented in any report prior to the preliminary and final design packages. 

A summary of site hydrogeology based on data collected prior to 1991, as well as more recent 

1995 data, is presented below. 

Findings Prior to 1991 

The water-bearing materials beneath the :MEW region (including 501 Ellis Street site), are 

divided into an upper aquifer zone, comprising the A and B aquifers and their associated 

aquitards, and a lower aquifer zone, consisting of the C and deeper aquifers and their associated 

aquitards . 
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Hydrogeologic data collected from site monitoring wells confirm the presence of upper zone 

aquifers A, B1, B2, and B3, delineated previously in the MEW region. The upper aquifer zone is 

separated from the lower aquifer zone by the B-C aquitard beneath the region. The A aquifer at 

the 501 Ellis Street site is approximately 15 to 20 feet thick, extending from a depth of 

approximately 12 feet (elevation 32 feet above mean sea level) to a maximum depth of about 32 

feet. 

Groundwater recharge to the aquifer units is from inflow from the south and surface infiltration 

(in unpaved areas). Groundwater discharge from the near-surface aquifers includes evapo

transpiration, discharge to San Francisco Bay, vertical leakage between aquifers, and minor 

discharge by wells. 

Horizontal flow to the north predominates in the groundwater system. A potential for limited 

vertical flow exists between the aquitard units. The average vertical hydraulic gradient at the site 

w'as determined to be 0.03 feet per feet (ftlft) and 0.11 ft/ft upward fro'm the Bl to the A aquifer 

and B2 to B 1 aquifer, respectively; and was 0.03 ftlft downward between the B2 and B3 

aquifers. The laterally continuous B-C aquitard hydraulically isolates the C and deeper aquifer~ 

from the overlying aquifers as determined for the MEW region by others (Harding Lawson 

Associates 1987). 

Horizontal hydraulic conductivity in the aquifers in the MEW region ranges from 1E-04 to SE-01 

centimeters per second (em/sec). An average transmissivity value for the A aquifer based on 

pumping tests at the site was I ,000 gallons per day per foot (gpdlft), or 1 centimeter square per 

second. Slug tests performed for wells NEC3A, NEC4A, and NEC12A indicated hydraulic 

conductivity values of SE-03, 2E-03, and 3E-04 em/sec, respectively. The range of vertical 

hydraulic conductivity in the aquitards in the MEW region is from 2E-09 to 1E-04 em/sec. 

The average horizontal hydraulic gradient in the A and B 1 aquifers at the 501 Ellis Street site, as 

determined in February 1991, was 0.002 and 0.001, respectively. Based on a hydraulic 

conductivity of 8E-03 em/sec, a gradient of 0.002, and effective porosity of 0.25, average 

seepage velocity in the A 1 aquifer was calculated to be 66 feet per year . 
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The water table at the 501 Ellis Street site has fluctuated due to seasonal variations and drought 

conditions. During drought conditions prior to 1991, the depth to groundwater in the A aquifer 

ranged from approximately 14 to 25 feet below ground surface (bgs). 

More Recent Hydrogeologic Data 

The average vertical hydraulic gradient at the site as calculated from May 25, 1995 data is 0.08 

ft/ft and 0.26 ftlft upward from the B 1 to the A aquifer and B2 to B 1 aquifer, respectively; and is 

0.015 ft/ft downward between the B2 and B3 aquifers. The average vertical hydraulic gradients 

in the A and B aquifer pairs for water level measurements taken on May 25, 1995 are provided in 

Table 2-1. 

The water table at the site has fluctuated due to seasonal variations and previous drought 

conditions. Water level data collected in 1992 indicated that the water table elevation increased 

approximately 1.4 feet from 1991. In 1993 and 1994, the water table continued to rise in the A 

aquifer, increasing an average of 2.8 feet and 0.98 feet, respectively. Similar trends have been 

observed throughout 1995. Currently, the water level in the A aquifer is approximately 9 to 11 

feet bgs. 

The horizontal hydraulic gradient in the A aquifer at the 501 Ellis Street site using May 1995 

water level data averages 0.008. The May 1995 groundwater elevation contours for the A 

aquifer in the .MEW area are shown in Figure 2-1. Elevation contours in the vicinity of 501 Ellis 

Street and based on more recent data are depicted on Figure 2-2. The primary direction of 

groundwater flow in the A aquifer around the 501 Ellis Street building is to the north. Using the 

May 1995 data, the average seepage velocity in the A aquifer is 160 feet.per year. 

As proposed in the Preliminary Design, an aquifer pumping test was conducted on well NEC22A 

in March 1996 to determine aquifer characteristics, and refine the number and placement of 

extraction wells in support of the SCGWR design. An additional pumping test was conducted on 

well NEC 12A to yield additional data on the eastern portion of the 501 Ellis Street property. 

Results of the two tests confirmed low transmissivity in a heterogenous A aquifer. NEC22A 

yielded transmissivity values of 35 square feet per day (ft2/day) and 21 ft2/day for pumping rates 

of2 and. 3 gallons per minute, respectively. Transmissivity at NEC12A was determined to be 6.5 

ft2/day. The tests indicated low permeability boundary effects as the cone of depression 
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expanded away from the pumping well. Analysis of the data concluded that a spacing between 

the extraction wells of approximately 130 feet will optimize the expected capture zone of each 

well and provide effective hydraulic control of the site. A complete report of the pumping test 

and analysis of data is provided as Appendix A. 

2.2.3 Groundwater Quality 

Groundwater quality data from sampling performed prior to 1991 and from more recent 

groundwater monitoring are briefly discussed below. 

Findings Prior to 1991 

Groundwater in the MEW region contains high levels of major inorganic ions, total dissolved 

solids, and coliform bacteria in the A and B aquifers, and total coliform bacteria in the C aquifer, 

which limits the use of groundwater in the region without prior treatment. However, the 

groundwater quality does meet the state's defmition of a potential drinking water source. 

• The VOCs detected in groundwater samples collected at the 501 Ellis Street site include 

trichloroethene (TCE), 1, 1, !-trichloroethane ( 1,1, 1-TCA), Freon 113 ( 1,1 ,2-trichloro-1 ,2,2-

trifluroethane ), cis- and trans-1 ,2-dichloroethene (DCE), 1, 1-dichloroethane, 1, 1-dichloroethene, 

chloroform, and tetrachloroethene (PCE). Of these chemicals, TCE has been detected most 

frequently and at the highest concentrations (150 micrograms per liter (~giL) in NEC8A to 2,400 

~giL in ~CIA). The remaining VOCs represent only a small fraction of the total chemicals 

detected in groundwater. 

• 

' 
The higher concentrations of VOCs in groundwater found at the southeast corner of the building 

are consistent with VOCs found historically in soil in this area. Soil above cleanup standards 

was remediated in this area during the 1991 soil remediation. Additional information regarding 

the vadose zone remediation can be found in the Soil Remediation Report for 501 Ellis Street 

(Bechtel 1992a) and Addendum 1 to the report (Bechtel 1995b) . 
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Section 2 Site Background 

Recent Groundwater Data 

TCE concentrations detected in groundwater at the site have remained fairly constant over the 

past two years of monitoring (1993 through 1995). Table 2-2 presents the TCE concentrations 

detected in groundwater samples prior to and subsequent to soil remediation activities. 

Thirteen wells screened in the shallow A aquifer have been sampled as part of the 501 Ellis 

Street site groundwater monitoring program. Table 2-3 shows the groundwater monitoring 

results for these 13 wells for the most recent quarterly groundwater sampling round (July 1995). 

TCE iso-concentrations are plotted on Figure 2-3. The July 1995 data indicate that only five 

VOCs (acetone, cis-1,2-dichloroethene, trans-! ,2-dichloroethene, TCE, and Freon-113) were 

detected in samples collected from wells screened in the A aquifer, although acetone is believed 

to be a laboratory contaminant. TCE was detected in 11 of the 13 wells (85 percent) at 

concentrations ranging from 43 Jlg/L (NJ?C8A) to 1, 700 Jlg/L (NEC IA). With the exception of 

cis-1,2-DCE, all other compounds detected were below their respective maximum contaminant 

levels (MCLs). Elevated TCE concentrations observed in the western portion of 501 Ellis 

property (in wells NEC7A and NEC23A) are believed to be unrelated to the 501 Ellis Street site . 

These results are consistent with the previous nine rounds (post-remediation groundwater 

samples). 

Similar to the MEW Area, TCE has been demonstrated as the predominant chemical found in 

groundwater at the 501 Ellis Street site. Therefore, it serves as an appropriate broad indicator of 

the size and extent of contamination, and the effectiveness of the remedial system for the site. 

The ratio of TCE to other chemicals found in groundwater at the 501 Ellis Street site, and its 

concentration with respect to the MCL, is high enough such that when TCE is reduced to the 

cleanup level, it is assumed that the other chemicals will be reduced to concentrations that meet 

ARARs and do not exceed maximum cumulative risk levels. Consequently, a decline in TCE 

concentrations during groundwater remediation should be indicative of a decrease in levels of 

any other contaminants. However, as stated in the Explanation of Significant Difference (EPA 

1990), the cleanup standards for all chemicals of concern, regardless of the TCE level, will be 

used to monitor progress of the remedial effort . 
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Section 3 

• SCGWR Final Design 

This section provides an overview of the SCGWR system for 501 Ellis Street.· It includes 

descriptions of the applicable design criteria and design parameters for the extraction, 

conveyance;:, and treatment systems. 

3.1 DESIGN BASIS 

As described in Section 1, the goal of the SCGWR system is to address elevated VOC 

concentrations in groundwater beneath the 501 Ellis Street site. The SCGWR Final Design 

proposes that groundwater be extracted, conveyed, treated by a granular activated carbon (GAC) 

adsorption system, and disch:;rrged to the City of Mountain View's publicly owned treatment 

works (POTW). Design of this system is based on specific criteria developed from data 

generated from numerous geological and hydrogeological investigations conducted at the site 

and in the general MEW Area. Incorporation of these criteria into the Final Design are discussed 

below. 

• 3.1.1 Influent Flow Rates 

• 

Results of recently-conducted aquifer pumping tests at monitoring wells NEC22A and NEC12A 

indicate long-term extraction rates of approximately 0.5 gallons per minute (gpm). Based upon 

these results and the geological similarities among aquifer materials at the site, it is likely that the 

average long-term extraction rate for each of the proposed extraction wells would also be on the 

order of 0.5 gpm. In addition, the tests indicated low permeability boundary effects as the cone 

of depression expanded away from the pumping well. Analysis of the data concluded that a 

spacing of approximately 130 feet between the extraction wells will optimize the expected 

capture zone of each well and provide effective hydraulic control of the site. This results in an 

extraction well network consisting of three wells: NEClAE, NEC22AE, and NEC27AE, 

pumping a total rate of 1.5 gpm. Locations of the wells are shown in Figure 3-1. 

After the treatment plant is operational a field test will be conducted to verify that three 

extraction wells are providing hydraulic control of the site. If three extraction wells do not 

provide hydraulic control additional wells or other alternatives will be considered to remediate 

the plume. The verification test will be an Operation and Maintenance Plan (O&MP) activity . 
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3 .1.2 Influent Concentrations 

As discussed in Section 2, TCE is the predominant chemical in groundwater at the 501 Ellis 

Street site, and therefore serves as an appropriate indicator compound for VOCs during design of 

the SCGWR system. Determination of influent VOC concentrations to the groundwater 

treatment system are based on estimates of expected TCE concentrations for individual 

extraction wells. Analytical data from selected monitoring wells adjacent or nearby· to the 

proposed extraction wells were used to estimate these TCE concentrations. 

During the period 1994 to 1995, concentrations of TCE at monitoring well NEC1A, which is 

adjacent to extraction well NECIAE, averaged 1,620 J..Lg/L. Total VOC concentrations 

(including TCE) averaged 1,680 J..Lg/L. TCE represents 96 percent of the total VOC 

concentrations. 

Concentrations of TCE at monitoring well NEC22A, which is proposed to be converted into 

extraction well NEC22AE, averaged 320 J.lg/L. TCE concentrations at NEC22A represent 

approximately 89 percent of the averaged total VOC concentrations (360 J.lg/L) . 

Four monitoring wells are adjacent to the proposed location of extraction well NEC27 AE: 

NEC7 A, NEC23A, and NEC24A to the south, and NEC8A to the east of NEC27 AE. The TCE 

concentrations in the four monitoring wells averaged 110 J..Lg/L from 1994 to 1995. The average 

TCE concentration increases to 135 J..Lg/L without including NEC8A. The highest average TCE 

concentration detected during the two year period was from well NEC23A at 210 J.lg/L. 

Design influent concentration to the groundwater treatment plant was calculated using average 

concentrations from monitoring wells NECIA, NEC22A, and NEC23A to represent extraction 

well concentrations. Data from NEC23A were used because it is closest to NEC27 AE and also 

exhibits the highest VOC and TCE concentrations of the four wells in the immediate area. Using 

an approximate flow rate of 0.5 gpm from each extraction well and estimated TCE 

concentrations of 1,620 J..Lg/L, 320 J.lg/L, and 210 J..Lg/L from wells NEClAE, NEC22AE, and 

NEC27 AE, respectively, the design concentration of TCE entering the groundwater treatment 

plant was calculated to be on the order of 720 J..Lg/L. Similarly, using the total VOC 

concentrations of 1 ,680 J..Lg/L, 360 J..Lg/L, and 220 J.lg/L for the three wells resulted in an influent 

concentration of approximately 750 J..Lg/L . 
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3.1.3 Effluent Concentrations 

The SCGWR Final Design proposes the discharge of treated groundwater into the City of 

Mountain View POTW as the preferred method of disposal. Therefore, the SCGWR treatment 

plant has been designed to meet all discharge requirements under the City of Mountain View's 

Liquid Waste Discharge Permit. Under the current standards, single VOC concentrations may 

not exceed 750 Jlg/L and total VOC concentrations may not exceed 1,000 Jlg/L. However, if 

discharge to the POTW is not possible or the permit is discontinued, discharge of the treated 

groundwater will be subject to the requirements of the National Pollutant Discharge Elimination 

System (NPDES) general permit. The NPDES general permit imposes additional limits for 

selected organics and inorganics which must be attained. Design of the SCGWR treatment plant 

has included provisions to meet these alternative requirements. 

A groundwater reuse assessment was presented in the SCGWR Preliminary Design and has been 

re-evaluated during the Final Design. However, due to the low volume of treated water available 

and the disinterest of potential users, reuse of the treated groundwater remains an impractical 

disposal option for the SCGWR system . 

3.2 SCGWR PROCESS DESCRIPTION 

The proposed SCGWR Final Design process consists of groundwater extraction, treatment by 

activated carbon adsorption, and discharge to the POTW. Groundwater will be extracted from 

three wells screened in the A aquifer, and will be conveyed in a buried double-containment 

piping system to the groundwater treatment plant located in the northeast comer of the 501 Ellis 

Street site. Major process equipment includes: a holding taillc; a carbon adsorber feed pump; a 

cartridge filter; and three granular activated carbon (GAC) adsorbers operating in series. The 

major process equipment is shown in the piping and instrumentation diagram (P&ID), see 

drawing M-001 in Appendix B. Associated equipment includes connecting piping, sump pump, 

flow meters, well head assembly, leak detection systems, and electrical and control systems. The 

groundwater treatment plant will be located on a berrned concrete pad, enclosed by a chain link 

fence with redwood slats and a roof. 

The Final Design includes a holding tank to collect groundwater from the three wells prior to 

treatment. The holding tank and associated carbon adsorber feed pump will ensure that the 

• hydraulic capacity of the carbon adsorbers (1 0 gpm) is not exceeded by the extraction well 
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• pumps. The carbon adsorber feed pump will pump groundwater through the cartridge filter to 

remove suspended solids, and through the carbon adsorbers for the removal of organics, and into 

an on-site sanitary sewer access. Treated water will be conveyed via the on-site sanitary sewer to 

the City of Mountain View POTW. 

• 

• 

3.3 DESIGN CRITERIA 

3.3.1 Applicable Codes and Standards 

The SCGWR system includes the installation/conversion of groundwater extraction wells; 

installation of groundwater conveyance piping; construction of a groundwater treatment plant; 

and installation of electrical and control systems. The applicable codes and standards for the 

civil, mechanical, and electrical components include: 

Civil 

• 
• 
• 
• 
• 

American Concrete Institute (ACI) 
American Society for Testing and Materials (ASTM) 
Concrete Reinforcing Steel Institute (CRSI) 
Unifo1,111 Building Code (UBC) 
City of Mountain View Requirements 

Mechanical 

• American National Standard Institute (ANSI) 
• American Petroleum Institute (API) 
• American Society of Mechanical Engineers (ASME) 
• American Society for Testing and Materials (ASTM) 
• American Welding Society (AWS) 
• City of Mountain View Requirements 
• Occupational Safety and Health Administration (OSHA) 

Electrical and Control 

• City of Mountain View Requirements 
• Institute of Electrical and Electronic Engineers (IEEE) 
• Instrument Society of America (ISA) 
• National Electrical Code (NEC) 
• National Electrical Manufacturer's Association (NEMA) 
• National Fire Protection Association (NFPA) 
• Underwriter's Laboratories, Inc. (UL) 
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3.3.2 Major Equipment 

This section presents the major equipment in the SCGWR Final Design. Additional design 

information is provided in Sections 3.5, 3.6, and 3.7. A more detailed equipment list is contained 

in Appendix C. 

New Extraction Wells (NEC1AE and NEC27AE) 
• Extraction Well: 
• Well Screen: 

• Casing: 

• Filter Pack: 
• Annular Seal: 
• Backfill Material: 

6-inch diameter 
NEClAE stainless steel, NEC27AE PVC, 0.020 inch, 
continuous wire-wrapped 
Riser casing with vented cap, polyvinyl chloride (PVC) 
threaded flush joints 
Monterey No. 3 sand filter pack 
Bentonite chips or pellets 
Cement-bentonite grout 

Existing Extraction Well (NEC22AE) 
• Extraction Well: 4-inch diameter 
• Casing: Polyvinyl chloride (PVC), Schedule 40 

Extraction Well Pumps (P-101. P-102, and P-103) 
• Pump type: Submersible 
• Motor: 1/3 Horsepower 
• Pump material: Stainless steel 
• Flow rates: 3.5 gpm design, 0.5 gpm average each 

Holding Tank (TK-210) 
• Diameter: 
• Height: 
• Material: 

5 feet 
6 feet 
Carbon steel with Plasite lining 

Carbon Adsorber Feed Pump (P-202) 
• Pump type: Horizontal Centrifugal 
• Motor: 1 Horsepower 
• Pump material: Casing- Cast iron, impeller- stainless steel 
• Flow rate: 10 gpm design, 1.5 gpm average 

Cartridge Filter (CF-201) 
• Flow rate: 
• Pressure Rating: 
• Cartridge size 
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Activated Carbon Adsorbers (GAC-201, GAC-202, and GAC-203) 
• Flow rate: 10 gpm design, 0.5 gpm average 
• Design pressure: 15 psig 
• Vessel size: 2 feet diameter, 3 feet shell height (55 gallon canister) 
• GAC fill: 165 pounds/vessel 
• Empty Bed 

Contact Time: 
• Operation: 

Conveyance Piping 
• Flow rate: 
• Design pr~ssure: 
• Material: 
• Influent line: 

• Effluent line: 

5 minutes per canister 
3 vessels in series 

10 gpm design, 0.5 gpm average 
150 psig 
High density polyethylene (HDPE) 
Double containment with a l-inch diameter carrier pipe and 3-inch 
diameter containment pipe 
1-1/2-inch diameter piping 

3.4 EXTRACTION WELL DESIGN 

Three extraction wells are proposed for the 501 Ellis Street site. Two new wells, designated as 

NEC1AE and NEC27AE, will be drilled and completed with a 6-inch diameter casings. 

Extraction wells will be constructed with PVC casings. An existing monitoring well, NEC22A, 

with a 4-inch PVC casing will be converted into an extraction well, which will be designated as 

NEC22AE. 

3.4.1 Location 

The locations of the proposed extraction wells, NEC 1AE, NEC22AE, and NEC27 AE, are shown 

in Figure 3-1 and Drawing C-001 in Appendix B. Extraction well NEC1AE will be constructed 

in the area of highest TCE concentration at the site, at the southeastern portion of the 501 Ellis. 

Street building. Extraction well NEC22AE is located directly downgradient of NEC1AE and 

will intercept groundwater between NEC1AE and the north edge of the building. Extraction well 

NEC27 AE will be located in the northwest comer of property and will intercept groundwater 

with elevated concentrations of TCE. Based on lithology observed in nearby wells, NEC27 AE 

should intercept the A zone at depths ranging from 15 to 20 feet below ground surface (bgs). 

Estimated hydraulic capture zones for these wells, based on results of the recent aquifer tests, are 

depicted in Figure 3-1 . 
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3.4.2 Pumping Rate 

The average pumping rate.per well, as described in Section 3.1.1, will be approximately 0.5 gpm. 

This rate was determined from the recent aquifer tests and is discussed in greater detail in 

Appendix A, Aquifer Test Results. 

3.4.3 Well Construction Design 

Based on borings logged for 13 monitoring wells at the site, the most permeable zone within the 

unconfined A aquifer typically ranges from 15 to 23 feet in elevation. Tht:: permeable zone 

consists of gravely sand, sand, and silty sand strata with less permeable interbeds of clay, silty 

clay, and clayey silt. 

The well construction design of NEClAE was based on the hydrogeology of the A aquifer near 

the well location, as determined by continuous samples from boring S-03, located approximately 

15 feet southwest of NEC 1 A. Field modification of the well design of NEC 1 AE and NEC27 AE 

may be necessary based on observation of the aquifer formation during the drilling of the borings 

and the subsequent preparation of a geologic log by the hydrogeologist. The proposed 

construction ~esign for NEC 1 AE and NEC27 AE consists of a total well depth of 31 feet, sand 

pack up to 9 feet bgs from the bottom, and a screen'ed interval between 14 feet and 29 feet bgs. 

The well construction diagram for the proposed wells, NEClAE and NEC27AE, is shown in 

Figure 3-2. 

Construction design of NEC22AE consists of a total well depth of 29 feet, sand pack from the 

bottom of the well to 23 feet bgs, and a screened interval between 25 feet and 27 feet bgs. The 

well construction diagram of proposed extraction well NEC22AE is shown in Figure 3-3. 

3.5 GROUNDWATER EXTRACTION AND CONVEYANCE PIPING DESIGN 

Major components of the groundwater extraction and conveyance piping design include the 

extraction well pumps, the well head vaults and instrumentation, and the groundwater collection 

piping·. Drawing M-OO 1 (included in Appendix B) is the piping and instrumentation diagram 

(P&ID) for the SCGWR treatment system . 

NEC 501 FSCGWRD, 8/26/96 3-7 
nee ~ocsprog\fscgwrd\sec_3 doc 



• 

• 

• 

Section 3 SCGWR Final Design 

3.5.1 Well Pumps 

The extraction well pumps will be electrically powered, submersible, stainless steel pumps. The 

pump sizing was based on the expected flow rates and the depth of the pump in the extraction 

well, the distance from the extraction well to the groundwater treatment system, and the height of 

the holding tank. The pumps were sized to provide the required pressure needed to discharge 

groundwater from the low liquid level in a well to the holding tank. The pumps for NEClAE 

and NEC27 AE will be set at 24 feet bgs, approximately 5 feet above the bottom of the screened 

interval. The pump for NEC22AE will be set in the screened interval that extends from 25 feet 

to 27 feet bgs. 

Low aquifer yields are expected, based upon the aquifer tests, and even the smallest readily 

available electrically powered submersible pump will likely dewater the extraction wells. 

Therefore, pumping of the extraction wells will be conducted intennittently. 

3.5.2 Well Head Vaults and Instrumentation 

Each well head will be housed in a prefabricated concrete vault to provide protection from 

surface traffic and to prevent surface water seepage into the well head and instrumentation. The 

concrete vaults will have H-20 traffic rated steel covers. The well casings will be sealed at the 

base of the vault to prevent seepage into the casing. The finished surface of the well head vault 

will be 2 to 3 inches above grade, with the pavement sloped to drain surface water away from the 

vault. The well head vault with piping and instrumentation is shown in Drawing M-003 in 

Appendix B. 

Low and high liquid level sensors will be installed within the well casing to stop the pump when 

the water level falls below a pre-set level, and to activate the pump after the well sufficiently 

recharges. A pressure gauge will also be installed at the well head to monitor the discharge 

pressure of the extraction well. 

Piping within the well head vault will consist of l-inch diameter, Schedule 40 PVC. A sampling 

port, strainer, air and vacuum valve, flow meter, check valve, and ball valve will be included in 

the well head piping scheme. A leak detection system will be located within each well head 

vault to detect any leakage from the conveyance piping or flooding of the well head vault. 
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3.5.3 Groundwater Collection Piping 

Groundwater collection piping ,will be a double containment system with a l-inch diameter 

carrier pipe and a 3-inch diameter containment pipe. The effluent discharge pipe will be 1-1/2-

inch in diameter. The collection and discharge pipes will be placed in excavated trenches and 

backfilled in place. HDPE was selected over PVC for· the conveyance piping due to its 

durability. 

3.5.4 Treatment Plant Piping 

The piping within the treatment plant will be CPVC. The CPVC piping will be connected to the 

incoming and outgoing HDPE piping by flanges. 

3.6 GROUNDWATER TREA Tiv.lENT PLANT DESIGN 

The groundwater treatment plant will be located in the northeast comer of the 501 Ellis Street 

site, based on the site requirements of the present property owners. The locations of the 

treatment plant, extraction wells, and conveyance piping route are shown in Drawing C-001 

• (included in Appendix B). 

• 

3.6.1 Site Plan Description 

The layout of the groundwater treatment plant is shown in Drawing M-002, Appendix B. The 

equipment will be located within a bermed concrete pad. The berm has the capacity to contain at 

least 150 percent of the volume of the largest container on the pad. A chain link fence with 

redwood slats will surround the perimeter of the treatment pltlJ1t. The space available within the 

concrete berms for the treatment plant equipment is 10 feet by 30 feet. 

3.6.2 Major Treatment Plant Equipment 

Major components of the groundwater treatment plant are the holding tank; carbon adsorber feed 

pump; cartridge filter; and the activated carbon adsorbers. The major components are shown in 

the P&ID, Drawing 1\1-001 in Appendix B . 
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• Holding Tank and Carbon Adsorber Feed Pump 

• 

The holding tank will collect groundwater from the three extraction wells and the carbon 

adsorber feed pump will pump the groundwater through the cartridge filter and activated carbon 

adsorbers into an on-site sanitary sewer. The holding tank and carbon adsorber feed pump 

control the flow to the carbon adsorbers and ensure that the maximum flow rate of the carbon 

adsorbers, 10 gpm, is not exceeded. Without a holding tank, the extraction well pumps would 

pump directly to the activated carbon adsorbers and simultaneous operation of three extraction 

pumps may exceed 10 gpm. In addition, the holding tank will provide a means of collecting and 

treating of any drainage or excess water that may accumulate in the bermed treatment area from 

equipment maintenance operations or incidental intrusion of rain· water. 

Cartridge Filter 

The cartridge filter precedes the activated carbon adsorbers to prevent suspended solids from 

entering and clogging the adsorbers. The design flow rate for the cartridge filter is 10 gpm, 

cartridges have 20 micron openings, and the fllter vessel is rated at 150 psig. Sampling ports 

placed at the influent to the activated carbon adsorbers will determine the effectiveness of the 

· cartridge filter. Two piping connections will be placed at the cartridge filter influent and effluent 

to allow untreated water (i.e., monitoring well purge water) to enter the treatment system. 

Activated Carbon Adsorbers 

Three GAC adsorbers will operate in series at the groundwater treatment plant. Piping manifolds 

will be provided to allow any adsorber to be changed to a lead or lag adsorber. The manifolds 

will allow any adsorber to be isolated for the replacement of exhausted carbon while the other 

adsorbers are still operational. Each activated carbon canister will be 55 gallons in size and 

contain 165 pounds of activated carbon, rated for a maximum flow rate of 10 gpm. A pressure 

relief valve will be installed ahead of each adsorber to prevent the maximum operating pressure 

from exceeding 15 psig. Sampling ports will be placed on the influent pipes to the three 

adsorbers and on the plant effluent. 

3.6.3 Instrumentation and Control Design 

This section describes the instrumentation and controls for the groundwater treatment plant, 

• which are shown in the P&ID Drawing M-001 in Appendix B. Instrumentation located within 
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the treatment plant includes a tank level gauge, level alarm, pump control systems, press gauge, 

pressure regulator, pressure differential indicator, high pressure indicators, flow meter, flow 

recorder and transmitter, flow totalizers, leak detection systems, and alarms. Since the treatment 

plant will not normally have an operator present; a remote alarm dialing monitor will be installed 

to notify the appropriate personnel of needed maintenance or system upset. 

The groundwater flowrate from each extraction well will be measured, recorded, transmitted, and 

totaled separately, using separate flow meter assemblies. The extraction well flow meters will be 

located within the well head vaults. A fourth flow meter will be located on the treated water 

pipeline exiting the treatment plant. Data from this effluent flow meter will be used to calculate 

fees payable to the City of Mountain View POTW. A remote flow totalizer, showing the effluent 

flow, will be located in front of the 501 Ellis Street building for access by the City of Mountain 

View. 

A pressure differential indicator will monitor pressure through the cartridge filter. If the pressure 

differential exceeds a set high point, an alarm switch will trigger the remote alarm dialing 

monitor, notifying the operator that the cartridge filter should be replaced . 

A pressure gauge and a high pressure alarm switch will monitor the pressure prior to the 

activated carbon adsorbers. If the pressure exceeds a set high point, the remote alarm dialing 

monitor will notify the operator of the high pressure at the adsorbers. 

A leak detection system will be located within the bermed area to detect leakage from the 

conveyance piping or flooding of the treatment plant. The leak detector will activate the remote 

alarm dialing monitor which will notify the operator. 

3.7 SYSTEM DOWN-TIME ANALYSIS 

The operation of the SCGWR system is relatively simple and no significant system down-time is 

expected. The extraction wells and groundwater treatment plant will operate intermittently. The 

extraction well pumps are designed to operate at 3.5 gpm and the treatment plant at 10 gpm. The 

expected average flow rate from each well is 0.5 gpm. Therefore, it is expected that the 

extraction wells would be operating about 14 percent (0.5 gpm/3.5 gpm) of the time and the 

treatment plant about 15 percent (1.5 gpm/10 gpm) of the time . 
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Maintenance items for process operation include cartridge filter replacement, cleaning a Y

strainer at each well head, and exchanging the activated carbon adsorbers. These operations will 

be performed periodically during the lifetime of the system. Replacing the cartridge filter and 

cleaning the Y -strainer are simple, straightforward operations and should take less than 10 

minutes for each item. Because of the minimal on-line SCGWR system operation, about 15 

percent of the time, the cartridge filter replacement and cleaning of the strainers should not 

impact the treatment system operation. 

Carbon change-out will be accomplished by the replacement of the exhausted carbon adsorber 

55-gallon canister with a new replacement canister. The exchanging of canisters will take 

approximately two hours, because the spent adsorber has to be isolated, drained, removed, and 

replaced. However, the piping system has been designed to allow for the replacement of one 

activated carbon adsorber while the other two adsorbers are on-line. Therefore, no impact is 

expected on the system operation. The estimated throughput capacity of each canister is 

expected to be between 600,000 and 700,000 gallons. Using the average flow rate of 1.5 gpm 

the time betwe.en canister replacement is expected to be about 280 to 320 days . 

In addition to the process maintenance items, the pumps and control system instrumentation will 

require periodic maintenance. Normal maintenance required for pumps and the control system 

can be either accomplished when the treatment plant is operating or accomplished after an 

intermittent operation of the plant. 
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• 

This section presents the project team organization; the site management; maintenance and 

security; and safety and health, quality assurance, and construction impact mitigation programs 

that will be implemented during the construction of the SCGWR system at 501 Ellis Street to 

meet applicable regulations and guidelines. 

4.1 PROJECT ORGANIZATION 

The NBC project team consists of representatiyes of NBC Electronics Inc.; Sheppard, Mullin, 

Richter, & Hampton, legal counsel to NEC; and Bechtel. The NBC project team organization 

and responsibilities are described in detail in the QA/QC Plan, Appendix E. The contractors that 

will be involved in the implementation of the SCGWR Final Design are also discussed in 

Appendix E. 

4.2 SITE MANAGEMENT, MAINTENANCE AND SECURITY 

Site management,.maintenance~ and security procedures described below are intended to ensure 

that the construction and start-up activities at the site proceed in an efficient and safe manner, 

and that site access is restricted to only appropriate persons. A Bechtel representative (the Site 

Construction Manager or designee) will be onsite during normal business hours while site 

activities are taking place. At least one Bechtel representative will be available on-site or on-call 

24 hours per day. The Site Construction Manager or other onsite Bechtel representative (as 

appropriate to the activity) will be responsible for overall site management including 

coordination of contractors' activities, site access to visitors, requests for information, 

coordination with representatives from regulatory agency, and oversight of site maintenance and 

security. 

Site maintenance will involve providing a temporary office trailer, equipment storage, utility 

services, and sanitation facilities; maintaining roads and fences; controlling wind-borne 

emissions and miscellaneous debris. 

During construction activities, site security will be provided 24 hours per day. Site visitors will 

be restricted to qualified personnel. Site visitors will be required to sign in and receive site

specific safety and health orientation, as appropriate for the nature of their visit. 
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The 501 Ellis Street property is currently owned by Renault & Handley. NBC's existing access 

agreement with Renault and Handley will be used to obtain access to the site. During the 

construction of the SCGWR treatment system, the Safety and Health Officer (SHO) will 

coordinate access and security onsite. Work areas will be identified by one or more of the 

following: signs, traffic cones, and safety tape or equivalent. No unauthorized persons will be 

allowed within the work area, but no insurmountable barriers will prevent access to the work 

area: 

All personnel and project-related visitors will be required to check in and out with the SHO upon 

entering and exiting the property. However, the SHO cannot and is not expected to keep track of 

the general public who may be passing near the work area. The SHO will advise nearby 

occupants and bystanders that hazards exist, prohibit entry into the work space, and encourage 

relocation of outside activities to locations as far from possible from the work area. 

4.3 CONSTRUCTION IMPACT MITIGATION PROGRAM 

The construction impact mitigation program consists of several elements: storrnwater 

management, dust control, spill prevention and control, and waste management. Each of these 

elements is discussed below. 

4.3.1 Storrnwater Management 

During the construction of the treatment system, storm water will be managed by diverting runoff 

from construction areas in particular, where excavated materials and stockpiles are handled .. 

Storrnwater will be diverted by sloping these areas to plastic-lined sumps for eventual pumping 

and discharge to the sanitary sewer system. After backfllling the excavations, the site will be 

graded to promote effective runoff. 

4.3.2 Dust Control 

Dust control measures will be implemented to prevent airborne emissions of soil containing 

chemicals. These measures will include spraying water on excavations, backfill and stockpile 

• surfaces, and placing plastic over stockpiles. Airborne dust emissions will be monitored in 
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accordance with the Safety Health and Emergency Response Plan (SHERP) (Bechtel 1991t) 

which will be revised and submitted to EPA as part of the Construction, Operation, and 

Maintenance Plan (COMP). 

Dust and particulate matter will be monitored by visual observation. Quantitative monitoring of 

dusts and particulates in air will be performed if dusts cannot be controlled using engineering 

methods such as water sprays or covering. However, the soil at the site is naturally moist, and 

dust monitoring is not expected to be necessary. 

4.3.3 Spill Prevention and Control 

The primary personnel responsible for implementing spill prevention and control during 

construction of the groundwater extraction and treatment system are the SHO and the Site 

Construction Manager. The greatest potential for spills during normal operations would be from 

leaking or spilled containers of well purge water or petroleum products from leaking equipment 

or vehicles. Spilled purge water generally would not present a hazard to site personnel or the 

environment. Spills could also result from leaking oil, fuel, or hydraulic fluid from equipment or 

vehicles operating onsite. Leaks would normally be detected during routine daily inspection of 

equipment. The size of the spill is anticipated to be relatively small and would be limited to the 

size of the equipment reservoir. For relatively small releases, an absorbent will be applied to the 

surface of the spill and around the spill area to prevent further spread of the released material. 

Absorbent will be applied and reapplied until all the liquid has been absorbed. 

The person who discovers the release will immediately notify the SHO. The SHO or his 

designee will notify the Construction Site Manager, and the Bechtel Project Manager. The SHO 

or his designee will remain on the scene until the area affected is secured or released, prepare a 

checklist showing the persons contacted and the time, monitor exposure to chemical substances, 

determine the need for personal protective equipment, and control access to restricted work areas 

and provide cleanup guidance. If a reportable quantity of a hazardous substance or a harmful 

quantity of oil is released, the SHO must notify the National Response Center at (800) 424-8802 . 
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4.3.4 Waste Management 

Procedures for the management of wastes generated during the source control groundwater 

remediation are described in the Waste Management Plan, Appendix F. The Waste Management 

Plan provides guidelines for the characterization, handling, storage, and disposal of wastes 

generated during the construction and operation of the SCGWR system. Specifically, the Waste 

Management Plan provides guidelines for the management of asphalt materials; excavated trench 

soils; drill cuttings, well development, purge, and decontamination wash water; personal 

protective equipment (if used); and construction wa~te and debris. 

4.4 SAFETY AND HEALTH 

The prevention of accidents that result in injury or illness to employees, interruption of work, or 

damage to equipment or property is of paramount concern. All reasonable action will be taken to 

establish, monitor, and maintain safe and healthful working conditions on this project in 

accordance with local, state, and federal requirements . 

The SHERP provides procedures for maintaining a work environment which will not 

compromise the health of onsite personnel or the public. The SHERP was developed from 

guidelines established by NIOSH/OSHA!USCGIEP A. The plan will be revised and will be 

submitted as part of the COMP. The revisions will address site activities specific to the 

construction and operation of the groundwater treatment and extraction system. 

4.5 QUALITY ASSURANCE PROGRAM 

The quality assurance program consist of QA/QC activities that will be implemented during the 

construction of the SCGWR system and during environmental monitoring activities. (The Site 

Environmental Monitoring Plan is presented in Section 6). 

4.5.1 Construction Quality Assurance 

The construction quality assurance testing program is designed so that the construction 

performed during the SCGWR is in accordance with the specifications and standards, and meets 

the design parameters. The QA/QC Plan will be implemented through QC inspection, sampling, 

testing, and review of services and workmanship required under the SCGWR Final Design. The 
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QA/QC inspection will be performed by the designated Independent Quality Assurance Team 

(IQAT). 

The construction QA/QC Plan will follow the procedures, guidelines, test, and inspection 

protocols specified in the drawings and specifications provided in Appendices B and D ·of this 

Final Design. Health and safety; earthwork, trenching and backfilling; installation and 

development of monitoring and extraction wells; and piping installation will be monitored under 

this program. The testing program for each of these activities is outlined in Appendix E, Quality 

Assurance/Quality Control Plan .. ASTM methods, or other industry standards will be used when 

possible. Quality assurance testing will be documented in the field logbook and daily report 

forms. 

4.5.2 Compliance Monitoring Quality Assurance 

The compliance monitoring program will be described in detail in the Sampling and Analysis 

Plan (SAP). The Sampling and Analysis Plan (SAP), comprised of the Field Sampling Plan 

(FSP) (Bechtel, 1991e) and the Quality Assurance Project Plan (QAPjP) (Bechtel 199ld), will 

be revised and submitted as part of the COMP. The FSP will provide detailed information on 

sample collection and analysis. The FSP will address the collection and analysis of groundwater 

samples to monitor the performance and progress of the treatment system. The FSP will also 

address the collection and analysis of wastes generated during the construction and operation of 

the treatment system to determine their proper disposal. The QAPjP will define protocols for 

sample collection, transportation, chain of custody procedures and analytical methods that will 

·ensure the integrity and validity of the analytical results. 

In general, compliance monitoring will include measurement and/or sampling and analysis of: 

• Wastes generated during construction activities including excavated trench soils, 

drill cuttings, well development and purge water decontamination fluid, personal 

protective equipment and construction debris; 

• Wells included in the groundwater monitoring network to monitor the progress of 

the treatment system; 
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• Water levels to verify the capture of the treatment system (along with extraction well 

drawdown data and pumping rates); 

• Treatment system effluent to verify that discharge requirements are being met; and 

• Imported backfill materials to confirm the absence of VOCs. 

Compliance monitoring data will be evaluated according to the procedures specified in the 

QAPjP to be submitted as part of the COMP. · 

4.5.3 Safety and Health Monitoring Quality Assurance 

QA/QC protocols that will be implemented to monitor safety and health activities are described 

in the QA/QC Plan, Appendix E . 
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• Attainment of ARARs, Permits, and Performance Standards 

Section XVII.A of the § 106 Order requires that all work performed .shall comply with the 

ARARs identified in the Record of Decision (ROD). ARARs identified for the SCGWR Final 

Design are classified into chemical-specific, action-specific, or location-specific catagories as 

they relate to the construction and operation of the proposed source control groundwater 

remedation system. All activities must be performed in accordance with the requirements of all 

applicable federal, state, and local laws, regulations, and pennitting requirements. Completed 

permit applications are included in Appendix G and a summary of pennits is presented in Table 

5-1. 

This section describes how the proposed groundwater extraction and treatment system will 

comply with applicable performance standards for site-specific source control at 501 Ellis Street. 

Effective operation of the SCGWR system will result in the attainment of required performance 

standards. 

5.1 CHEMICAL-SPECIFIC ARARS 

• Chemical-specific ARARs are generally human-health or risk-based numerical values or 

methodologies applied to site-specific conditions that result in establishing numerical cleanup 

values. 

• 

CERCLA Section 121 ( d)(2)(A)(ii) states that MCLs, as promulgated under the Federal Safe 

Drinking Water Act (SDWA), are applicable requirements in detennining cleanup standards for 

groundwater at CERCLA sites. The ROD determined that federal MCLs would be used as the 

cleanup standards. MCLs promulgated by California under SDW A authority also are applicable 

requirements. Some of the California MCLs are more restrictive than federal MCLs. As stated 

in the § 106 Order, the ROD, and the Explanation of Significant Differences (ESD), chemical

specific ARARs for this site are federal and State of California drinking water standards. 

The cleanup level for TCE designated in the § 106 Order is 5 J.Lg/L for groundwater in the A 

aquifer and B aquifer, and 0.8 ug!L in the C Aquifer and Deep Aquifer. According to the § 106 

Order, it is expected that the remedy designed to achieve TCE cleanup standards will also result 

in the cleanup of the other site VOCs and that the resulting concentrations of VOCs will meet 

ARARs and will not exceed maximum cumulative risk levels. Table 5-2 presents the organic 
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chemicals of concern (COCs) stated in the § 106 Order and lists their associated MCLs from the 

ROD. 

The regional groundwater remediation program for the MEW Area is expected to continue until 

ARARs are attained and applicable clean-up levels are met. The source control groundwater 

remediation described in this document is intended to complement the regional system. The 

monitoring program described in Section 6 is designed to assess the effectiveness of the SCGWR 

system at 501 Ellis Street independently and relative to the regional system. 

5.2 ACTION-SPECIFIC ARARS 

Action-specific ARARs include those pertaining to construction and operation of the 

groundwater extraction and treatment system, operation and installation of the system 

components, and handling and disposal of treated water and activated carbon. 

5.2.1 Construction of Groundwater Treatment System and Conveyance Piping 

• The California Occupational Safety and Health Administration (Cal-OSHA) requires a valid 

excavation permit if excavation or trenching activities occur at depths exceeding 5 feet bgs. 

However, since excavation for the SCGWR system at 501 Ellis Street site is not expected to 

exceed a depth of 4 feet bgs, this requirement is not applicable. Nevertheless, all trenching and 

excavations will be conducted in accordance with applicable Cal-OSHA regulations. 

• 

Vadose zone soil containing VOCs above applicable cleanup standards were excavated and 

remediated in 1991. Thus, soil excavated from trenching activities are not anticipated to contain 

VOCs above cleanup standards. However, as a conservative measure, samples of excavated soils 

will be collected and analyzed for confirmation and to establish profile information for disposal. 

Excavated soils will be classified in accordance with California Code of Regulations, Title 22 

(22 CCR), Division 4.5, Chapter 11 (Identification and Listing of Hazardous Waste): In the 

unlikely event that the soils are classified as hazardous, they will be managed according to the 

applicable generator standards of 22 CCR, Division 4.5, Chapter 12 (Standards Applicable to 

Generators of Hazardous Waste) . 
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5.2.2 Extraction Well Construction and Installation 

The construction and installation of extraction wells NEC lAE and NEC27 AE, construction of 

additional monitoring wells (if necessary), and the modification of existing monitoring well 

NEC22A will be completed in accordance with the requirements of the Santa Clara Valley Water 

District (SCVWD). Well construction permits will need to be obtained from the SCVWD prior 

to starting work. Completed applications are included in Appendix G, and will be submitted 

following approval of the final design. The new extraction wells NEClAE and NEC27AE will 

be constructed in compliance with the conditions of the permit and the SCVWD's Ordinance 90-

1, An Ordinance of Santa Clara Valley Water District Regulating the Classification, 

Construction and Destruction of Wells and Other Deep Excavations; Requiring the Destruction 

of Abandoned or Unused Wells; Adopting Water Contamination Hazard Standards; Making a 

Violation a Misdemeanor; and Repealing Ordinance No. 85-1. General conditions of the well 

installation permit include the following: 

• The SCVWD Well Inspection Department must be notified at least '24 hours prior to 
sealing the annular space so that a District Inspector can be on-site to witness the 
sealing; 

• The well installation contractor must be a licensed C-57 water well drilling 
contractor; 

• Work authorized by the permit shall begin within 180 days from the date of issuance 
of the permit unless a different starting date is stated in the permit; and 

• The water well driller is to complete the California State Department of Water 
Resources Form 188 (Well Completion Report) and mail the original to the SCVWD 
within 30 days of well construction completion. 

In addition to the above requirements, the SCVWD has requested that a notification letter 

describing the flow rate and point of measurement be submitted prior to or after modification of 

well NEC22A. 

Since drill cuttings from installation of the new wells may contain elevated concentrations of 

VOCs, they will be placed in separate containers as generated and analyzed for constituents of 

concern. The cuttings will be classified in accordance with 22 CCR, Division 4.5, Chapter 11 

• (Identification and Listing of Hazardous Waste). If determined to be hazardous, they will be 
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managed according to the applicable generator standards of 22 CCR, Division 4.5, Chapter 12 

(Standards Applicable to Generators of Hazardous Waste). Procedures for handling and 

managing wastes generated during the construction of the treatment system are provided in the 

Waste Management Plan, Appendix F. 

5.2.3 Groundwater Treatment and Discharge 

Since extracted groundwater will contain VOCs, appropriate conveyance and containment 

structures have been designed to prevent any release of groundwater to the environment. 

Conveyance piping will be double-contained with a leak detection system at the extraction well 

vaults and at the groundwater treatment plant. The groundwater treatment units consist of a 

holding tank, cartridge filter, granular activated carbon canisters, and associated piping and 

instrumentation. The treatment area will be covered by a roof, bermed, and surround~d by an 8-

foot high fence. 

Groundwater from the extraction well system will be collected into temporary holding tank prior 

• to treatment. The tank presents a potential source of VOC emissions during operation as the 

level of water flucuates within the tank. However, since concentrations will not exceed 1 percent 

organic compounds (highest groundwater concentration at the site is approximately 2,000 J..Lg/L), 

the tank is exempt from the Bay Area Air Quality Management District (BAAQMD) regulations 

under Regulation 2, Rule l; Section 123. 

• 

Use of granular activated carbon for remediation of VOCs can trigger requirements associated 

with off-site regeneration and disposal of the spent carbon. Spent carbon regeneration will 

comply with the requirements of: 22 CCR, Division 4.5, Chapters 12 and 18; and 49 CPR 100-

177 (DOT Regulations). Spent carbon that is determined to be hazardous (Resource 

Conservation and Recovery Act [RCRA] or non-RCRA) will be stored and transported to a 

recycler in accordance with federal and state requirements. 

Discharge of treated groundwater to the local POTW requires compliance with the City of 

Mountain View's Industrial Waste Ordinance and the Clean Water Act Pretreatment Standards. 

The City's Ordinance sets, forth effluent quantity and discharge concentration limits, along with 

standards for monitoring and reporting. NEC currently holds a permit for the discharge of 

purged groundwater to the city sewer. An amendment to the permit is being proposed to allow 
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continuous discharge of treated groundwater from the SCGWR system. A completed application 

is provided in Appendix G. Under current standards, permissible constituent discharg~ 

concentrations may not exceed a total concentration of 1,000 J.lg/L for all organic solvents and 

may not exceed 750 J.lg/L for a single constituent. 

In the event that discharge to the POTW is not possible or the permit is discontinued, discharge 

of the treated groundwater will be subject to the requirements of the NPDES general permit. The 

NPDES general permit (RWQCB Order No. 94-087, NPDES No. CAG912003, July 20, 1994) 

regulates discharge and/or reuse of extracted and treated groundwater resulting from the cleanup 

of groundwater containing VOCs. The effluent limitations for the NPDES general peimit 

include instantaneous maximum limits for selected organics and inorganics, as shown on Table 

5-3. The SCGWR treatment plant will meet the NPDES general permit requirements for 

organics. The SCGWR treatment plant does not specifically include components designed to 

address inorganics that the limited analytical data indicate may be present in groundwater at the 

501 Ellis Street site. The cartridge fllter and GAC adsorbers should provide sufficient treatment 

of the inorganics that may be present in concentrations exceeding the NPDES general permit 

discharge requirements. If treated groundwater is to be discharged under the NPDES general 

permit, additional analysis of the inorganics will be conducted. Furthermore, the current 

SCGWR treatment plant area is designed to accommodate additional treatment equipment that 

may be necessary to treat inorganic constituents. 

5.2 .4 Off-site Disposal of Excavated Soils 

Following classification as described above, the excavated trench soil and drill cuttings will be 

disposed of off-site. If the soils are classified as hazardous, they will be disposed of in 

accordance with the following regulations: 22 CCR, Division 4.5, Chapter 12 and Chapter 18 

(Land Disposal Restrictions); and 49 CFR 100 through 177 (Department of Transportation 

Regulations). 

If the soils are classified as non-hazardous, they will be disposed of in accordance with the 

following regulations: 23 CCR, Division 3, Chapter 15 and 49 CFR 100 through 177 . 
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5.3 LOCATION-SPECIFIC ARARS 

Prior ARAR reviews presented in the § 106 Order have not identified any location-specific 

ARARs for the selected remedy. Local pennits. issued by the City of Mountain View (see Table 

5-2) are required and are. discussed in the following section. 

5.4 OTHER PERMITS AND REQUIREMENTS 

5.4.1 California Safe Drinking Water and Toxic Enforcement Act 

Proposition 6~, the California Safe Drinking Water and Toxic Enforcement Act of 1986 (22 

CCR, Division 2, Chapter 3), requires that warning notifications be posted in areas that contain 

chemicals known to cause cancer or reproductive toxicity. Some of the chemicals identified in 

groundwater at the 501 Ellis Street site are known or suspected to be carcinogenic. Appropriate 

warning signs will be posted if worker exposure during remedial construction activities is 

possible. 

• 5.4.2 City of Mountain View Building Pennit 

• 

The City of Mountain View Planning Department requires that a zoning pennit be obtained for 

new construction, external modifications to existing buildings, and site plan modifications. The 

permit applications are subject to two types of review: the Site Plan and Architectural Review 

(SPAR) and Zoning Administrator (ZA) review. The SPAR process focuses primarily on-site 

planning issues and the architectural character or proposed additions. The ZA process focuses 

primarily on use issues and the recommendations of the SPAR Committee. Upon submitting the 

application materials with the City of Mountain View Planning Department, the project will be 

scheduled for the appropriate SPAR and/or ZA public hearings. SPAR hearings are held on 

alternate Thursdays and ZA hearings are held on the first and third Tuesdays of each month. If 

both the SPAR and ZA reviews are necessary for the project, the ZA is the final approval body 

that issues the zoning pennit. Once the zoning pennit is issued and a 1 0-day appeal period 

lapses, building pennit applications are filed. A completed application is included in Appendix 

G. Preliminary discussions with the City have been established . 
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5.5 PERFORMANCE STANDARDS FOR GROUNDWATER 

The goal of the activities proposed in the SCGWR Final Design is to address elevated VOC 

concentrations in groundwater beneath the 501 Ellis Street site. As described in this document, 

the configuration of extraction wells and pumping rates are designed to provide suitable 

hydraulic capture of the area and source control. Performance standards applicable to the 

SCGWR system are based on its effectiveness as a source control measure in hydraulically 

controlling the area and, attenuating groundwater contamination. These performance standards 

will be used to monitor progress of the source control activity and detennine completion or 

attainment, or indicate if additional response activities are necessary. 

5.5.1 Demonstration of Compliance 

Groundwater elevation measurements and water quality data will be collected from a network of 

monitoring wells in order to evaluate the effectiveness of the groundwater treatment system and 

measure attainment of performance standards. The water level data, taken from 13 on-site and 

off-site monitoring wells and the three extraction wells, will be used to detennine if the 

extraction system is providing sufficient containment of groundwater plume in the A aquifer. 

Potentiometric maps generated from the data will illustrate the actual extent of the system's 

hydraulic capture zone. 

Analytical data, collected from on-site and off-site wells, and collected from the influent stream 

to the groundwater treatment unit, will demonstrate the progress of remediation, as decreasing 

concentration trends are observed. Immediate reductions in downgradient VOC concentrations 

are not anticipated due to the presence of residual contamination just beyond the influence of the 

extraction system. Slow groundwater movement and tight aquifer formations will likely 

exacerbate this condition. Attainment of performance standards will be more appropriately 

detennined based on declining trends in groundwater concentrations near the source area over 

time. 

Additional information on the groundwater elevation and water quality well networks, including 

frequency of monitoring, can be found in Section 6. Detailed descriptions of sample collection 

procedures, analytical program, and data management will be provided in the QAPjP which will 

be submitted as part of the COMP . 
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This section provides a Site Environmental Monitoring Plan (SEMP) as part of the Source 

Control Groundwater Remediation Final Design package for the 501 Ellis Street property. The 

SEMP establishes the basis for an environmental data collection program to determine 

effectiveness of the SCGWR system. The SEMP includes rationale for selection of appropriate 

monitoring ,points and monitoring frequencies to ensure sufficient data are collected to meet the 

objectives of the monitoring program. Detailed descriptions regarding sample collection 

procedures, analytical program, , data management, and other routine standard operating 

procedures will be provided in the Quality Assurance Project Plan (QAPjP) to be submitted as 

part of the COMP. 

6.1 MONITORING WELL NETWORKS 

The objectives of the SEMP are 1) to verify attainment of the proposed hydraulic capture zone at 

the site, and 2) to demonstrate the effectiveness of the SCGWR system in attainment of 

performance standards. Although the two data objectives share some similarities, separate 

monitoring networks are proposed for collection of water level data and analytical data to allow 

further refinement of each network, as additional data are evaluated. 

6.2 HYDRAULic;: CONTAINMENT NETWORK 

Groundwater levels will be routinely measured in on-site and off-site wells to verify adequate 

hydraulic control by the SCGWR extraction system at the site. The water-level monitoring 

network will consist of 12 on-site A-aquifer monitoring wells (NEC1A, NEC3A, NEC7 A, 

NEC8A, NEC9A, NEC11A, NEC12A, NEC21A, NEC23A, NEC24A, NEC25A, and NEC26A). 

A background well (NEC20A) will also be monitored to determine static conditions of the 

general area (access to this offsite well is discussed in Appendix H). In addition, drawdown and 

pumping rates from the three proposed extraction wells (NEC1AE, NEC22AE, and NEC27 AE) 

will be recorded. As shown in Figure 6-1, the configuration of this monitoring network provides 

sufficient areal coverage of the anticipated capture zone, as well as the entire 501 Ellis Street site. 

Well construction information such as screen intervals and casing diameters are presented in 

Table 6-1. For long term monitoring of the extraction system, groundwater level measurements 

will be taken on a quarterly basis and will probably coincide with the MEW regional 

groundwater monitoring program. However, during the initial startup and during periodic 

adjustments/maintenance, measurements will probably be taken more frequently in order to 
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• confirm hydraulic capture. After hydraulic conditions stabilize, water levels will be measured at 

a frequency of no less than quarterly. 

• 

• 

6.3 GROUNDWATER QUALITY NETWORK 

The proposed monitoring well sampling network to evaluate groundwater quality will consist of 

a selected subset of wells from the water-level monitoring network. Upgradient well NEC20A 

will provide data on groundwater quality in the A aquifer entering the site. Onsite wells NEC3A, 

NEC8A, NEC9A, NEC21A, NEC24A, NEC25A, and NEC26A; crossgradient wells NEC7A, 

NEC12A, NEC23A; and extraction wells NEClAE, NEC22AE, and NEC27AE will be 

monitored to assess the effectiveness of the SCGWR system. NEClA will also be incorporated 

into the sampling network; however, its structural durability is questionable due to increasing 

distortion of the well casing. If, at any time, well casing failure is indicated, NEClA will be 

abandoned according to the Santa Clara Valley Water District guidelines. At that time, the need 

for a replacement monitoring well will be assessed. 

Data quality obje(.(tives of the water qualio/ monitoring program will be reviewed after the first 

year of sampling and periodically reviewed thereafter. Retainment or elimination of wells 

providing redundant or unnecessary data will be evaluated. The proposed monitoring well 

sampling network is shown on Figure 6-1. Anticipated hydraulic capture zones are shown on 

Figure 3-L Screen intervals are presented in Table 6-1. 

Routine sampling and analysis of the water quality monitoring network will provide the 

necessary data to evaluate the effectiveness in attaining performance standards. Startup sampling 

of the monitoring well network and SCGWR treatment system will occur monthly during the 

first three months of operation, followed by semi-annual monitoring for two years. After the first 

two years of operation, the monitoring network will be sampled on an annual basis. Sampling 

will continue on an annual basis until TCE concentrations stabilize. After the annual TCE 

concentrations have stabilized a reduction in the frequency of sampling (for example once in five 

years) will be proposed to the EPA and would be implemented if the EPA approves. It should be 

noted, however, that changes in groundwater conditions or any apparent data gaps may warrant 

more frequent sampling of the wells. Sampling frequency for the treatment system effluent will 

be determined based on the requirements of the discharge permit. A treatment sytem effluent 

sample will also be taken when the monitoring network is sampled . 
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• 6.4 ANALYTICAL PROGRAM 

• 

• 

Water samples collected from the water quality monitoring network and samples from the 

influent and effluent streams of the SCG~ treatment system will be analyzed for halogenated 

volatile organics by EPA Method 8010. Effluent samples will also be analyzed for aromatic 

volatile organics by EPA Method 8020 following the monitoring requirements for the City of 

Mountain View Liquid Waste Discharge Permit. Specific chemical parameters for both 

analytical methods and approximate detection limits are presented in Tables 6-2 and 6-3. 

Detailed procedures regarding sample collection and analysis, including applicable quality 

controls, will be addressed in the QAPjP, to be provided as part of the COMP. Additional 

monitoring parameters (e.g., inorganics) may be required if the treatment water is to be 

discharged under a NPDES Permit. The monitoring and analysis program will assess whether 

the contaminant plume is being captured, whether the contaminant concentrations are decreasing 

with time, and when source control is achieved. 

6.5 DATA EVALUATION AND REPORTING 

Analytical data and water level data from the monitoring well network and analytical data from 

sampling of influent and effluent streams of the ~eatment system will be evaluated according to 

the QAPjP, to be provided as part of the COMP, and MEW QAPjP (Canonie 1991, 1992). The 

overall objective of the QAPjP is to ensure that the data collected are precise, accurate, complete, 

comparable, and representative. Data evaluation guidelines to assess system performance and 

attainment of specific system goals, and any necessary corrective actions will be presented in the 

QAPjP. 

Following the evaluation process, generated data and interpretation of results will be routinely 

presented in the quarterly and annual progress reports. Results of quality assurance/control 

samples and other activities will be discussed in the quarterly quality assurance reports . 
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Section 7 

• Schedule 

• 

• 

Figure 7-1 presents the project schedule that outlines the major tasks and proposed start and 

finish dates. The proposed schedule is in accordance with the requirements of the § 106 Order. 

The proposed schedule begins with the submittal of the SCGWR Final Design Package and 

finishes with the implementation of the SCGWR system. The project schedule was developed 

with the assumption that each deliverable would undergo a 90-day review and approval cycle, 

which includes 45 days for EPA review of draft documents, 30 days for revisions and response 

to comments, and 15 days for EPA approval. Specific dates were determined from the time 

periods established in the § 106 Order. 

Based on common construction contracting practice, the final system design package was 

divided into two parts: (1) plans and specifications, and (2) procurement documents. Once the 

final design is approved, the procurement process will commence. These activities will be 

conducted concurrently with preparation of the COMP. Therefore, there is no expected impact to 

the construction schedule. The actual start of construction may be prior to April 14, 1997, which 

is the scheduled latest date to begin construction . 
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• 
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TABLE 1-1 

CROSS-REFERENCE TO § 106 ORDER REQUIREMENTS 

§ 106 Order Intermediate or 
Final Des1gn Requirement 

Intermediate Design Requirement 

Section IX.D.2.b(2)(a) 
(Materials and equipment 
requisitions) 

Secuon IX.D.2.b(2)(b) 
(S1te Preparation Requirements) 

Section IX.D.2.b(2)(c) 
(Additional process requirements 
and final process flow diagram) 

Section IX.D.2.b(2)(d) 
(Recommended vendor hsts) 

Secuon IX.D.2.b(2)(e) 
(Quality Control Source List) 

SectiOn IX.D.2.b(2)(f) 
(P~rm.itting program and plan) 

Section IX.D.2.b(2)(g) 
(Punch list of needed items) 

Final Des1gn Requirement 

SCGWR Section or 
Attachment Number 

Appendix C 

Appendix B 
Appendix D 

Appendix B 

AppendixC 

Not Appltcable 

Section 5 

Appendix G 

Not Appl1cable 

Section IX.D.2.b(3)(a)(l)(i), (ii), Appendix B 
and (iii) 
(Plans and Drawings) 
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SCGWR Section or 
Attachment Title 

Major Equipment List 
Materials will be purchased by the general 
contractor. 

Drawings 
Specifications 

Piping and Instrumentation Diagram (M-
001). Due to the project simpbctty, piping 
and instrument diagram will be used instead 
of a process flow diagram. 

Major Equipment List 
Includes recommended vendors. 

In accordance with EPA's January 19,1993 
letter to Bernard Yurash of Siltec 
Corporation, this item has been deleted. 

Attainment of ARARs, Permits and 
Performance Standards 
Permits 

Reserved for discussion of Items not included 
in the Final Design. (All items were 
addressed). 

Site Drawing (G-001) 
Construction Drawings (C-OO I to C004, E-
001 to E-003 and M-001 to M-003) 
Single Line Utility Drawing (C-OOl) 
Piping and Instrumentation Diagram (M-001) 
Site Fabncation drawmgs will not be 
prepared due to the simplicity of the proJect . 

I 
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TABLE 1-1 (continued) 

CROSS-REFERENCE TO § 106 ORDER REQUIREMENTS 

§I 06 Order Intennedtate or SCGWR Section or 
Fmal Design Requirement Attachment Number 

Section IX.D.2.b(3)(a)(2)(i), (ii), Not Applicable 
and (iii) (Procurements) 

Section IX.D.2.b(3)(a)(3)(i), (ii), Section 3 
and (iii) (Manuals) 

Section IX.D.2.b(3)(a)(4) 
(Work Orders for Engineers) 

Section IX.D.2.b(3)(b) 
(Construction QA/QC Plan) 

Section IX.D.2.b(3)(c) 
(Access for Sampling on Adjacent 
Property) 

Section IX.D.2.b(3)(d) 
(Compliance with Performance 
Standards and ARARs) 

Note: 

Not Applicable 

Section 4 
Appendix E 

Appendix H 

Section 5 

SCGWR Section or 
Attachment Title 

(i) Bid Companson will be included in 
separate procurement submittal; (ii) 
Equipment purchase orders with confirmed 
delivery dates; and (iii) Plant catalogs cuts 
wtll be included in a separate construction 
submittal. Submittal to the EPA is shown as 
Item 25 m the Final Design Schedule, Figure 
7-1. 

SCGWR Final Design 
Text includes generalized goals, 
descriptwns, and schedule information. 
Detailed manuals for ( i) operations 
monitoring; (ii) safety; and (iii) startup, 
testmg and commencement of operation and 
maintenance will be included in the 
Operatwns and Mamtenance submittal. A 
health and safety plan will be included in the 
COMP submittal. 

In accordance with EPA's January /9,/993 
letter to Bernard Yurash of Siltec 
Corporation, this item has been deleted. 

Stte Management and Quality Assurance 
Construction QNQC Plan 
A general plan and organization is included. 
A more detailed QApjP will be included in 
the COMP submittal 

Adjacent Property Access 

Attainment of ARARs, Permits and 
Performance Standards 

a) Italicized text mdtcates Items agreed upon with EPA (February 21, 1996 meeting) 
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• 
Monitoring Well Pairs 

NEC3A - NEC3B 1 
NEC8A - NEC8B 1 
NEC8B 1 - NEC8B2 
NEC8B2 - NEC8B3 
NEC9A- NEC9B1 
NEC lOA - NEC lOB 1 
NEC12A- NEC12B1 
NEC13A -NEC13B1 
NEC14A- NEC14B1 
NEC15A- NEC15B1 
NEC16A- NEC16B 1 
NEC17A- NEC17B1 
NEC18A- NEC18B1 

• NEC18B1- NEC18B2 
NEC19A- NEC19B1 
NEC20A - NEC20B 1 
NEC21A -NEC21B1 

• 
NEC 501 FSCGWRD, 8/26/96 
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TABLE2-1 

VERTICAL HYDRAULIC GRADIENTS IN 
A AND B AQUIFER WELL PAIRS 

(May 25, 1995) 

Vertical Average Aquifer 
Gradient Thickness 

0.024 14.5 
0.144 14.5 
0.393 16.5 
0.015 25.0 
0.031 26.2 
0.072 14.5 
0.074 14.5 
0.123 14.5 
0.125 14.5 
0.150 14.5 
0.104 14.5 
0.079 14.5 
0.136 14.5 
0.118 16.5 
0.019 14.5 
0.008 14.5 
0.017 22.9 

Direction 

Up 
Up 
Up 

Down 
Up 
Up 
Up 
Up 
Up 
Up 
Up 
Up 
Up 
Up 
Up 
Up 
Up 



• 

TCE Concentration (f.lg/L) 

Prior to Remediation 
Well ID Apr 1991 Oci/Nov 1991 

NEC1A 2000 2400 
NEC3A 850 1000 
NEC7A 420 500 
NEC8A NS 15 
NEC9A 34 63 
NECIOA NS 180 

NECllA NS 120 

NECI2A NS NO (2.0) 
NEC20A NS NS 
NEC21A 270 460 
NEC22A 220 270 
NEC23A NS 230 
NEC24At 

Notes. 
* Remediation completed December 1991 
NS - Not sampled 
ND - Not detected above stated lirrut 
t- Well NEC24A installed December 1991 

NEC 501 FSCGWRD,8/26/96 

nee ldocsprog\lables\tab_2·2 xis 

• 
TABLE2-2 

TCE CONCENTRATIONS IN GROUNDWATER 
PRIOR TO AND FOLLOWING REMEDIATION* 

OF VADOSE ZONE SOILS AT 501 ELLIS STREET 

TCE Concentration (tJg/L) 

Following Remedtation 
June 1992 Sept 1992 Dec 1993 Mar 1994 June 1994 Sept 1994 

1900 1500 1300 1700 1500 1800 
780 770 240 320 280 260 
340 360 69 64 77 54 
NS 13 23 28 32 28 
53 61 58 59 76 81 
NS 84 82 120 99 99 

NS 230 130 140 180 180 

NS ND (2.0) NO (2 0) ND (2.0) NO (2.0) NO (2.0) 
NS NO (2 0) ND (2.0) ND (2.0) NO (2.0) ND (20) 
210 310 250 350 450 430 
270 320 370 440 330 330 
NS 200 200 220 220 210 
53 61 52 100 140 120 

• 

I 

Dec 1994 Apr 1995 July 1995 1 

1400 1600 1700 
220 190 140 

55 89 91 
32 15 43 

76 59 94 
34 95 85 

130 110 140 

NO (2.0) NO (2.0) ND(2.0) 
ND (2.0) ND (2.0) ND(2.0) 

370 270 370 
290 250 290 
170 200 220 
120 130 150 



• • TABLE 2-3 

GROUNDWATER MONITORING RESULTS FOR A AQUIFER WELLS 
(JULY 1995) 

WEI.LID NECIA NEC3A NEC7A NEC8A 
DATE OF SAMPLE 07/12/95 07/11/95 07/11/95 07/11/95 

lABORATORY l/J 950792205 950765906 950765904 950765903 
UN/15 _llg/L J.tg/L J.tg/L J.tg/L 

'lainlll~ Qc~o.mc£ £o.l 
Acetone NO (125) NO (10) NO (10) NO (10) 
Ben1ene NO (25) NO (2 0) N0(2 0) NO (2 0) 
Bromod1chloromcthane N0(25) NO (2 0) N0(2 0) N0(20) 
Bromofonn N0(25) NO (2 0) N0(2 0) N0(20) 
Bromomethanc N0(25) NO (2 0) N0(20) N0(20) 
2-Butanone NO (125) NO (10) NO (10) NO (10) 
Carbon 01sullidc N0(25) N0(20) N0(20) N0(20) 
Carbon Tctrachlondc N0(25) N0(20) N0(20) N0(20) 
Chlorobcnzene NO (25) NO (2 0) NO (2 0) N0(20) 
Chlorocthane NO (25) NO (2 0) NO (2 0) NO (20) 
2-Chloroethyl vmyl ether NO (125) NO(IO) NO(IO) NO (10) 
Chlorofonn NO (25) N0(20) NO (2 0) N0(20) 
Chloromethane N0(25) N0(20) N0(20) N0(20) 
01bromochloromcthane NO (25) NO (2 0) N0(2 0) N0(20) 
I,I-01chloroethane NO (25) NO (2 0) N0(2 0) N0(20) 
1,2-0ichloroethane N0(25) NO (20) N0(2 0) N0(20) 
1,1-Dichloroethene NO (25) N0(20) N0(2 0) N0(20) 
c1s-l ,2-0ichlorocthcne 34 77 28 38 
trans- I ,2-0ichloroethcnc NO (25) 33 N0(20) N0(20) 
I ,2-0ichloropropanc NO (25) N0(2.0) N0(20) N0(20) 
Cls-1,3-0ichloropropene NO (25) ND(20) N0(20) N0(20) 
trans- I ,3-0ichloropropene NO (25) N0(2.0) N0(20) N0(20) 
Ethylben7ene NO (25) N0(20) N0(2.0) N0(20) 
2-Hexanone NO (125) NO (10) NO (10) NO (10) 

Methylene Chlonde N0(62) N0(50) N0(5 0) N0(5 0) 

4-Methyl-2-pentanone NO (125) NO(IO) NO(IO) NO(IO) 

Styrene N0(25) N0(2.0) N0(20) N0(20) 
1,1,2,2-Tetrachloroethane N0(25) N0(2.0) NO (2 0) N0(20) 

Tetrachloroethcne NO (25) ND(20) N0(2.0) N0(2.0) 
Toluene NO (25) N0(20) NO (20) N0(20) 
I, I, 1-Tnchlorocthane N0(25) N0(20) N0(2.0) N0(20) 

I, I ,2-Tnchloroethane NO (25) N0(20) N0(2 0) N0(20) 
Tnchloroethcne 1700 140 91 43 
Tnchlorofluoromethane N0(25) N0(2 0) N0(2 0) N0(20) 
Vmyl Acetate NO (62) N0(5 0) NO (50) NO (5.0) 
Vmyl Chlonde N0(25) N0(20) N0(20) N0(20) 

Xylene N0(25) ND(2 0) N0(2 0) NO (2 0) 

Freon 113 26 NO (2 0) NO (2 0) 45 

Notes (a) Analyzed 111 accordance to EPA Method 8240 by Sequoia Analyt1cal Laboratory 

NO - Not prc~ent above stated hmn of detecuon 
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NEC9A NECIOA NECIIA NECI2A NEC20A 
07/11/95 07/12/95 07/12/95 07/11/95 07111/95 

950765902 950792202 950792203 950765909 950765908 
J.lg/L J.tg/L IJg/L J.tg/L IJg/L 

10 NO (10) NO (10) NO (10) NO (10) 
N0(20) N0(20) N0(2 0) NO (2 0) N0(20) 
N0(20) N0(20) N0(20) NO (2 0) N0(20) 
N0(20) NO (2 0) NO (2 0) N0(20) N0(20) 
N0(2 0) NO (2 0) N0(20) N0(20) N0(20) 
NO(IO) NO (10) NO (10) NO(IO) NO(IO) 
N0(20) N0(20) N0(20) N0(20) NO (20) 
NO (2.0) N0(20) N0(20) N0(20) NO (2 0) 
N0(20) NO (2 0) N0(20) NO (2 0) N0(20) 
N0(20) N0(2 0) N0(20) N0(20) NO (2 0) 
NO(IO) NO(IO) NO(IO) NO(IO) NO (10) 
N0(20) N0(20) N0(20) N0(20) N0(20) 
N0(20) NO (2 0) N0(2 0) N0(2.0) NO (2 0) 
N0(20) N0(20) N0(20) NO (2 0) N0(20) 
N0(20) N0(20) N0(20) NO (2 0) N0(20) 
N0(20) NO (2 0) N0(20) N0(20) N0(20) 
N0(20) NO (2 0) N0(20) NO (2 0) N0(20) 

85 37 24 NO (2 0) N0(20) 
N0(20) NO (2 0) N0(20) N0(20) N0(2.0) 
N0(20) NO (2 0) N0(20) N0(2 0) N0(20) 
N0(20) N0(20) N0(20) N0(20) NO (2 0) 
NO (2 0) NO (2 0) NO (2 0) N0(20) NO (2 0) 
NO (2 0) N0(20) N0(2.0) N0(20) N0(20) 
NO(IO) NO (10) NO (10) NO (10) NO(IO) 

N0(50) N0(50) NO (50) N0(50) N0(5 0) 

NO(IO) NO(IO) NO(IO) NO(IO) NO (10) 

N0(20) N0(2 0) N0(20) N0(20) N0(20) 

N0(20) N0(20) N0(2.0) N0(20) N0(20) 
N0(20) N0(2 0) N0(20) N0(20) N0(20) 
N0(20) NO (2 0) N0(20) N0(20) N0(20) 

NO (2 0) NO (20) N0(20) N0(20) NO (20) 
N0(20) N0(20) N0(20) N0(20) N0(20) 

94 85 140 NO (20) N0(20) 
N0(2.0) N0(2 0) N0(20) N0(2 0) N0(2 0) 
NO (50) N0(5 0) N0(5 0) NO (50) N0(50) 
N0(2 0) NO (2 0) N0(20) N0(20) N0(20) 
NO (20) NO (20) N0(20) N0(20) N0(20) 

N0(20) N0(20) N0(20) NOQ()) NO (2 0) 

• 
NEC21A NEC22A NEC23A NEC24A 
07/11/95 07112/95 07/11/95 07/11/95 

950765910 950792204 950765907 950765905 
j.lg/L J.tg/L J.tg/L IJg/L 

NO (29) N0(29) NO (14) NO (10) 
NO (58) NO (58) NO (29) NO (2 0) 
NO (58) NO (58) N0(29) NO (2 0) 
NO (58) NO (58) N0(29) NO (2 0) 
NO (58) NO (58) N0(29) NO (2 0) 
NO (29) NO (29) N0(14) NO (10) 
NO (58) N0(5 8) NO (2 9) NO (2 0) 
N0(5 8) N0(5 8) N0(29) NO (2 0) 
NO (58) NO (58) N0(29) NO (2 0) 
NO (58) -NO (58) N0(29) NO (2 0) 
NO (29) NO (29) NO(I4) NO (10) 

NO (58) NO (58) N0(2 9) NO (2 0) 
NO (58) N0(5 8) NO (2 9) NO (20) 
N0(5 8) NO (58) NO (2 9) NO (2 0) 
N0(5 8) NO (58) NO (29) NO (2 0) 

N0(5.8) NO (58) N0(2 9) NO (20) 
NO (58) N0(5 8) NO (2 9) NO (20) 

27 40 72 24 

NO (58) N0(5 8) N0(29) NO (20) 

NO (58) NO (58) N0(29) NO (2 0) 

NO (58) N0(5 8) NO (2 9) NO (2 0) 

N0(5 8) NO (58) NO (2 9) NO (20) 
NO (58) N0(5 8) NO (2 9) NO (2 0) 
N0(29) N0(29) N0(14) NO (10) 

NO (14) ND(I4) N0(7 2) N0(5 0) 

N0(29) N0(29) NO (14) NO (10) 

NO (5.8) NO (58) N0(29) NO (2 0) 
NO (58) NO (58) N0(29) NO (2.0) 

N0(5 8) NO (58) N0(29) NO (2 0) 

NO (58) NO (58) N0(2 9) NO (20) 
NO (58) N0(5 8) NO (2 9) NO (2 0) 
NO (58) NO (58) NO (2 9) NO (2 0) 

370 290 220 150 
N0(5 8) NO (58) NO (2 9) NO (2 0) 
NO(I4) NO(I4) NO (7 2) NO (50) 
N0(5 8) N0(5 8) N0(2 9) N0(2 0) 
NO (5.8) NO (58) N0(2 9) NO (2 0) 

NO (58) _ .N_O (5 ~____r.IO (2.9) N0(20) 



• • • 
TABLE 5-l 

SUMMARY OF IDENTIFIED PERMITS 

Applicability/Purpose Permit Regulatory Agency Approach/Status· 

Installation of Groundwater Well Construction Permit Santa Clara Valley Water Submit applications upon approval 
Extraction Wells District (SCVWD) of Final Design. Approval process 

expected to take approximately 2 to 
4 weeks. 

Construction of Groundwater Building Permit City of Mountain View Initial contacts with City have been 
Treatment Unit Planning Department established. Application will be 

submitted upon approval of Final 
Design. 

Discharge of Treated Amendment to Liquid Waste City of Mountain View Preliminary discussion with City 
Groundwater to Publicly- Discharge Permit No. 901 Environmental Safety indicates an amendment will be 
Owned Treatment Works Division granted. Application will be 
(POTW) submitted. 

Discharge of Treated National Pollutant Discharge Regional Water Quality Application will be submitted if 
Groundwater to Storm Drain Elimination System NPDES Control Board (RWQCB) discharge to POTW is not granted. 

No. CAG912003 
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TABLE 5-2 

MAXIMUM CONTAMINANT LEVELS FOR 
§ 106 ORDER ORGANIC CHEMICALS OF CONCERN 

Constituent 

1,1-Dichloroethane 
1,1-Dichloroethene 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethene 
1,1, 1-Trichloroethane 
Chloroform 
Freon 113 
Phenol 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

Notes: 

Federal 
MCL (Jlg/L} (a) 

7 

200 
100 (c) 

5 
2 

State 
MCL (Jlg/L} (b) 

6 

1200 

5 
0.5 

A dashed line indicates that State or Federal MCLs were not available. 
MCL Maximum Contaminant Level. 
(a) Federal MCLs as mandated by the ROD. 
(b) State MCLs from the ROD. 
(c) Total trihalomethanes . 

NEC 501 FSCGWRD, 8/26/96 
nee ldocsprog'Ublesllab_5-2 doc 
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TABLE 5-3 

NPDES GENERAL PERMIT EFFLUENT DISCHARGE 
LIMITS ORDER NO. 94-087 

Constituent 

Organics 
Purgeable Halocarbons 

I, I, 1-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
I, 1-Dichloroethylene 
1 ,2-Dichloroethane 
Vinyl chloride 
1 ,2-Dichloroethylene isomers 
1, 1-Dichloroethane 
Methylene chloride 
Chloroform 
Any Other purgeable aromatics 
Benzene 
Toluene 
Ethyl benzene 
Total Xylenes 

Total Petroleum Hydrocarbons 
Ethylene dibromide 
Total Polynuclear 

Aromatic Hydrocarbons 
Semi-Volatile Orgarucs 

Base/Neutral fraction, per constituent 

lnorganics 
Arsenic 
Cadmium 
Chromium (VI) 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Notes: 
(a) (Assumes hardness= 100 mgll CaC03). 

(July 20, 1994) 

(b) Dischargers, at their option, may meet this limit as total chromium. 
(c) The effluent shall not contain more than 1 gram/day of mercury . 

NEC 501 FSCGWRD, 8/26/96 
nee ldocsprog~ablcsl~ab_5·2 doc 

Instantaneous Maximum Limit 
( /L) 

5.0 
5.0 
5.0 
5.0 
0.5 
0.5 
5.0 
5.0 
5.0 
5.0 
5.0 
l.O 
5.0 
5.0 
5.0 

50.0 
0.02 

15.0 

5.0 

10.0 
2.2(a) 

22.0(b) 
23.6(a) 
6.4(a) 

l grarnlday(c) 
320.0(a) 

10.0 
8.2(a) 

220.0(a) 
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TABLE 6-1 

WELL INFORMATION SUMMARY 

Well No. Date Installed Ground Reference Elevation Casing Screen Groundwater Level Chemical 
Elevation (Top of PVC) Diameter Interval Measurement Sampling 
(ft msl) (ft msl) (in) (ft bgs) 

NECIA 9/82 44.62 44.47 2 5.0-25.0 X X 
NEC/AE -- -- -- -- X X 
NEC3A 10/85 44.49 43.76 4 25.0-28.7 X X 
NEC7A 10/83 44.15 43.80 2 6.5-26.5 X X 
NEC8A 10/83 42.77 42.29 2 5.0-25.0 X X 
NEC9A 10/83 43.73 43.14 2 5.0-30.0 X X 

NECIIA 8/84 46.26 46.24 2 10.0-30.0 X 
NECI2A 10/85 44.64 44.24 4 18.9-28.3 X X 
NEC20A 1/89 46.93 46.62 4 26.0-28.0 X X 
NEC21A 12/88 44.31 44.06 4 26.0-28.0 -x X 

NEC22AE -- -- -- -- -- X X 
NEC23A 5/89 44.00 43.77 4 26.0-28.0 X X 
NEC24A 12/91 44.50 44.50 " 4 18.7-28.7 X X 
NEC25A 3/96 42.69 42.30 4 15.5-25.5 X X 
NEC26A 3/96 44.24 43.65 4 11.0-16.0 X X 

NEC27AE -- -- -- -- -- X X 
-~----·- -- --- -L-

Note: 

ft = feet. 
msl = mean sea level. 
m = mcti. 
bgs below ground surface. 

Extraction wells NECIAE, NEC22AE, NEC27AE are proposed. 

NEC 501 FSCGWRD, 8/26/96 
nee \docsprog\oabiO'Itab_6-l doc 
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TABLE6-2 
TARGET COMPOUND LIST AND DETECTION LIMITS 

FOR EPA METHOD 8010 

Volatile Organic Compounds 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Cb1oroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
1, 1-Dichloroethane 
I ,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1 ,2-Dicbloroethene 
trans-1 ,2-Dich1oroethene 
1,2-Dtchloropropane 
cis-1 ,3-Dicbloropropene 
trans-1 ,3-Dicb1oropropene 
Methylene chloride 
1,1,2,2-Tetrach1oroethane 
Tetracbloroethene 
1, I, !-Trichloroethane 
1,1,2-Tnchloroethane 
Tricbloroethene 
T nchlorofluoromethane 
Vmyl chlonde 

NEC 501 FSCGWRD,8/26/96 
nec:\docsprog\tables\tbl_6-2 xis 

CAS Number Detection Limits (!Jg/L) 

75-27-4 0.5 
75-25-2 0.5 
74-83-9 1.0 
56-23-5 0.5 
108-90-7 0.5 
75..()0..3 1.0 
110-75-8 1.0 
67-66-3 0.5 
74-87.-3 1.0 
124-48-1 0.5 
95-50-1 0.5 

541-73-1 0.5 
106-46-7 0.5 
75-34-1 0.5 
107-06-2 0.5 
75-35-4 0.5 
156-59-4 0.5 
156-60-5 0.5 
78-87-5 0.5 

10061-0l-5 0.5 
10061-02-6 0.5 

75-09-2 5.0 
79-34-5 0.5 
127-18-4 0.5 
71-55-6 0.5 
79-00-5 0.5 
79-01-6 0.5 
75-69-4 0.5 
75-01-4 1.0 
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TABLE 6-3 
TARGET COMPOUND LIST AND DETECTION LIMITS 

FOR EPA METHOD 8020 

Aromatic Volatile Organic Compounds 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
I ,3-Dichlorobenzene 
1,4-DJchlorobenzene 
Ethylbenzene 
Toluene 
Total xylenes 

NEC 501 FSCGWRD,S/26/96 
nec·\docsprog\tables\tbl_6-3.xls 

CAS Numbers Detection L~rnits (!+g/L) 

71-43-2 0.5 
108-90-7 0.5 
95-50-1 0.5 
541-73-1 0.5 
106-46-7 0.5 
100-41-4 0.5 
108-88-3 0.5 

1330-20-7 0.5 
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llJ EXTRACTION WELL 
PROJECT WELL NO 

NEC Electromcs, Inc 

TECH. SPEC. NO I LOCATION NEC 501 Ell1s St. COORDINATES 

Mountam View California 
BEGUN I COMPLETED I PREPARED BY REFERENCE POINT FOR MEASUREMENTS 

Ground Surface 

DEPTH ELEV. 
(FEET) 

STEEL COVER 

GROUND SURFACE 0.0 -
- l[ijJ - SURFACE COMPLETION 

TYPE. PREFABRICATED CONCRETE VAULT 

L~ ....... ] 
17":1-v 

;~ 
·~ / 

/ 
/ / 
/ / 
/ / BACKFILL MATERIAL :. / 

/ 
TYPE CEMENT/BENTONITE GROUT 

;~ 
/ :' 
/ / 
/ / 
/ / 
/ / 
/ / I RISER CASING 

~· / 
/, DIA. 6-INCH 

·~ 
TYPE SCH 40 PVC THREADED PIPE 

/ ·~ 
/ / 
/ / 

~ 
TOP OF SEAL 

~ / / 
-60 

n ~ ANNULAR SEAL 

3FEET --- BENTONITE PELLETS - TYPE 

..:. 

~ =::.1 
-9 0 

TOP OF FILTER PACK 

FILTER PACK 

SFEET 
TYPE MONTEREY SAND NO 3 

-140 
~ TOP OF SCREEN 

-.-· SCREEN - ', wru.. NEC1AE NEC27AE - DIA. 6-INCH 6-INCH -NOT TO SCALE 
~ 

TYPE. STAINLESS STEEL PVC 
OPENINGS WIDTH 0.020 • INCH -

·- TYPE CONTINUOUS WIRE-WRAPPED 

-29 0 - BOTIOM OF SCREEN 

...._ -31 0 
BOTIOM OF SUMP 

', ; ~ 

BOTIOM OF HOLE 

-+-I I HOLE DIA 12- INCH MINIMUM 

NOTES: 

1) Field modification of the well design may be 
Bechtel 

S A N FRANCISCO 

necessary based on observation of the sub- NEG ELECTRONICS INC. 
surface formation during drilling of the boring. 501 ELLIS STREET 

MOUNTAIN VIEW CALIFORNIA 
SCGWR FINAL DESIGN 

EXTRACTION WELL DESIGN 

tfJ 
Job Number Draw1ng No Rev 

17660 FIGURE 3-2 B 
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Bechtel 

1) Existing monitoring well NEC22A will be S A N FRANCISCO 

converted to extraction well NEC22AE. NEC ELECTRONICS INC. 
501 ELLIS STREET 

MOUNTAIN VIEW CALIFORNIA 
SCGWR FINAL DESIGN 

EXTRACTION WELL NEC22AE 
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tiJ 
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Appendix A 

• Aquifer Test Results 

• 

• 

A1 INTRODUCTION 

The Source Control Groundwater Remediation (SCGWR) system is proposed to address elevated 

volatile organic compound (VOC) groundwater concentrations beneath the 501 Ellis Street site. 

It was recognized from the sampling of the existing monitoring wells, as well as from the 

lithology of the aquifer, that the hydraulic conductivity is low and the aquifer thin. Yield of 

interceptor wells was expected to be low and the area of influence would be limited. However, 

more definitive measures of the aquifer characteristics were needed before an effective collection 

system design could be provided. To provide that information, aquifer pumping tests were 

completed in the A aquifer during the week of March 18, 1996. The data collected from that 

work, together with previously collected data, were then applied in determining aquifer 

parameters and designing a groundwater control and collection system for the site. 

A1.1 Scope 

Pumping tests were conducted in two existing wel.ls: NEC22A and NEC12A. During the tests 

water levels in nearby wells were monitored to measure the area of influence and rate of 

drawdown. Two additional monitoring wells were constructed prior to the tests to provide detail 

on the areas of influence (Figure A-1). The tests in NEC22A commenced with a step-discharge 

test on March 19, 1996. Two constant-rate tests were conducted in this well on March 20, 1996. 

These included a 140 minute test at 3 gallons per minute (gpm) and a 240 minute test at 2 gpm. 

Because of the low yield determined at NEC12A, only one constant-rate discharge test was 

conducted, at a rate of 1 gpm for a period of 390 minutes on March 21, 1996. Water levels were 

collected in most of the A aquifer monitoring wells each day prior to any groundwater pumping. 

On March 21, 1996, most of A aquifer wells and B1 aquifer wells were monitored prior to 

conducting the pumping test in NEC12A. These measurements were taken 16 hours after 

pumping at NEC22A was stopped and the aquifer had fully recovered. 

Wells NEC9A, NEC25A, and NEC8A were used as primary observation wells during these tests. 

NEC12A was used as an observation well during pumping tests in NEC22A. Other wells were 

monitored during the course of the pumping tests. However, since these wells were not within 

the area of influence of the pumping wells, they were only monitored to assess background water 

levels . 
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• Following the pumping periods, water level recovery data were collected. Aquifer parameters, 

well capacities and well spacing parameters for the collector system were then determined from 

the results of these tests. They were determined using methods based on the Theis 

nonequilibrium concept of groundwater flow, and considered the distribution of materials 

comprising the A aquifer as indicated by the geologic logs. Water level data collected on March 

21, 1996 were used to prepare a water level contour map to provide a measure of flow directions, 

capture areas, and underflow quantities that will be required to be intercepted. These water level 

measurements were collected 16 hours after completion of the pumping tests in NEC22A, and 

represent fully recovered aquifer conditions. 

• 

• 

A1.2 Summary ofE.esults 

The pumping tests indicate that the transmissivity of the aquifer is quite low, and that the long

term total extraction rate to intercept/capture the impaired groundwater plume in the A aquifer is 

1 to 1.5 gpm. To effectively accomplish this, a three-well interceptor system is planned. One 

well will be located within or just downgradient of the apparent source area and the other 2 wells 

will be located on the downgradient periphery of the plume. Spacing between the wells will be 

approximately 130 feet to optimize the expected capture zone of each well, as indicated by the 

pumping test results. 

It is expected that each well will extract an average of 0.5 gpm, but the actual rate of extraction 

may vary, depending on the method of operation. For example, the wells could operate on a 

cyclical basis rather than a continuous low-flow basis. The actual pumping rates will depend 

first on the aquifer capacity and underflow capacity and, secondly, on the water processing and 

disposal system requirements. 

A2 CONDUCT OF WORK 

A2.1 Construction and Development of Wells 

Monitoring wells NEC25A and NEC26A were installed on March 18, 1996. Well NEC25A was 

installed 20 feet from NEC22A to serve as an observation well for the aquifer tests (Figure A-1). 

NEC25A was installed to a depth of 30 feet, with 10 feet of screen across a silty sand aquifer 

zone. The well was drilled to a blue clay aquitard, encountered at a depth of 29 feet. This clay 

appears to be a local aquitard that was identified in most other borings at this site . 
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Well NEC26A was installed near existing well NEC1A, along the southeastern comer of the 

building (Figure A-1). This well was installed to a depth of 20 feet, and monitors a sandy gravel 

unit encountered from 11 to 16 feet bgs. This well will be used as an observation well for an 

extraction well located in the apparent source area. 

The borings were drilled with 10-inch diameter hollow-stem augers using a Mobile B61 drill rig. 

Three soil samples were collected at each boring using a 2-inch diameter 18-inch long split

spoon sampler and a 140 lb drop hammer to advance the sampler into undisturbed soil. Organic 

vapors were monitored in the breathing zone and at the borehole as part of the site safety 

monitoring program. 

Both wells were constructed using 4-inch diameter schedule 40 PVC casing, and 0.020-inch 

factory slotted screens. The filter pack consisted of #3 Lonestar silica sand that extended one 

foot above the top of the screen. A bentonite seal was placed on top of the filter pack and the 

annular space was filled with neat cement grout to ground surface and completed with a traffic

rated water-tight box and locking cap. Well construction details and geologic logs of both wells 

are provided in Attachment A-1 . 

These wells were developed 24 hours after installation, on March 19, 1996. The wells were 

developed using a surge block. to agitate the water in the well screen interval and a submersible 

pu~p to remove the silty water from the well. Well NEC25A was developed for 3 hours during 

which 100 gallons of water were removed. Water clarity improved only slightly. Due to the 

very low water level recovery rates, additional development was not performed in NEC25A. The 

low recovery rates indicate a very low well capacity. At NEC26A, about 120 gallons of 

development water was produced. Suspended sediments reduced after about 50 gallons of water 

was removed ~d the water cleared after 80 gallons were removed. Water level recovery was 

rapid, and development cycles of swabbing and pumping required no waiting time. 

Well NEC22A were developed on March 19, 1996, prior to developing NEC25A and NEC26A. 

Because NEC22A was the test well, additional development was performed to ensure the filter 

pack and screen would provide optimal performance during the pumping test. Approximately 

160 gallons of water were removed from this well during well development. After 

approximately 140 gallons, the well produced clear water . 
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• A2.2 Water-Level Monitoring 

• 

• 

Water levels were monitored manually in most A aquifer wells each day prior to beginning other 

work. These water levels are presented in Table A-1. As shown in this table, water levels varied 

only 0.02 to 0.08 feet from day-to-day. 

During the course of the aquifer tests, more frequent measurements were collected in selected 

wells to monitor background water levels. 

A2.3 Pumping Tests 

Four pumping tests were conducted. The tests are as follows: 

• step-discharge test in NEC22A 

• 3 gpm constant-rate discharge test in NEC22A 

• 2 gpm constant-rate discharge test in NEC22A 

• 1 gpm constant-rate discharge test in NEC12A 

The step-discharge test was performed in NEC22A approximately 6 hours after development of 

the well. Water levels were measured to confirm 100 percent recovery from well development 

pumping. Transducers and a datalogger were used to collect water level data in the pumping 

well on a logarithmic time scale beginning at each step. In addition, a transducer was installed in 

well NEC9A to monitor possible response in that well during the step-discharge test. 

An initial discharge rate of 1.0 gpm was sele_cted based on the well yield and recovery observed 

during well development. After 20 minutes of pumping at 1.0 gpm, drawdown asymptotically 

approached 2 feet, and the flow rate was stepped to 2.0 gpm. After 40 minutes of pumping at 2.0 

gpm the drawdown stabilized near 5 feet and the flow rate was increased to 4.0 gpm. After 22 

minutes of pumping at 4 gpm, pumping was stopped because water levels in the well were 

approaching the transducer and drawdown showed no indication of stabilizing (Figure A-2). 

The pump intake was installed at a depth that provided about 18 feet of available drawdown. 

The 2.0 gpm step test indicated that less than 7 feet of drawdown would occur over a long term 

test at that flow rate. This drawdown would not adequately stress the aquifer, but the step tests 

also indicated that the w~ll could not sustain 4 gpm discharge for a long-term test (Figure A-2). 
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Based on these results, a 3 gpm flow rate was selected for a long-term constant-rate discharge 

test. 

On March 20, a 3 gpm constant-rate discharge test was performed in NEC22A. The test began at 

0840. Pumping was stopped after 140 minutes because drawdown reached 16 feet, leaving less 

than 2 feet of remaining drawdown (Figure A-3). The graph of drawdown in this well indicates a 

hydrologic barrier or boundary was encountered within the area of influence. At monitoring well 

NEC25A, about 0.5 feet of drawdown was measured (Figure A-4) and 0.2 feet of drawdown was 

measured in NEC9A, located 73 feet from the pumping well. No response was observed in 

NEC8A, located 96 feet from the pumping well. 

After water levels recovered to pre-pumping levels in all wells, another constant-rate test was 

conducted in NEC22A at 2 gpm. This test was stopped after 240 minutes of pumping, again due 

to excessive drawdown in the pumping well. Again, the boundary effects were evident in the 

pumping well (Figure A-5). 

Response to pumping was observed again in NEC25A (0.33 feet of drawdown) and in NEC9A 

(0.20 feet of drawdown). No response was measured in NEC8A, NEC12A, or other wells. 

Recovery data were collected in NEC22A, NEC25A, and NEC9A; however, only the recovery 

data from NEC25A was adequate for analysis because there was some backflow from the 

discharge hose into the pumping well, and the transducer in NEC9A was not sufficiently accurate 

for analysis. 

On March 21, 1996, a pumping test was performed in NEC12A. An initial flow rate of 1.0 gpm 

was selected based on the conditions observed at NEC22A and similar geologic conditions 

described in the boring logs. No observation wells were located within 100 feet from the 

pumping well, but transducers were installed in the two closest A aquifer monitoring wells 

NEC9A and NEC21A. In addition, water levels were manually measured in NECIIA, 

NECI2B 1 (this well is only 7 feet from the test well, but screened in the B aquifer), and other 

wells throughout the course of this test. 

Well NEC12A was pumped at 1.0 gpm for 390 minutes, and the pumping was stopped at 16 feet 

of drawdown. Backflow into the pumping was stopped, and recovery data were collected until 

water levels recovered to greater than 90 percent of pre-pumping levels. No response to 

pumping was observed in any of the monitored wells, including NEC 12B I. 
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• A3 RESULTS 

• 

• 

The constant-rate discharge data were analyzed usmg the Theis nonequilibrium model of 

groundwater flow. Jacob's modification to the Theis solution for time vs. drawdown data was 

used to solve for aquifer transmissivity and storativity. Prior to solving for transmissivity, the 

time where the Theis Well function variable u < 0.05 was calculated to confinn the validity of 

the analyzed data, and the critical time for casing storage effects was also calculated. 

Drawdown vs. time at NEC22A yielded transmissivity values of 35 fe/day and 21 ft2/day for the 

2 and 3 gpm tests, respectively (Figures A-3 and A-5). The data at NEC25A, including recovery 

data, yielded transmissivity values ranging from 188 to 286 ft2/day (Figures A-4, A-6, A-7, and 

A-8). Storativity was determined to be 0.003 for each test at NEC25A. 

Boring logs indicate that the aquifer thickness at NEC22A is about 3 feet, yielding a hydraulic 

conductivity of 7 to 10 ftlday. The aquifer thickness at NEC25A is approximately 13 feet of silty 

sand, which yields a hydraulic conductivity of 14 to 22 ftlday, which is similar to the hydraulic 

conductivity at the pumping well . 

The transmissivity at NEC12A was 6.5 ft2/day. Aquifer thickness is approximately 9 feet of silty 

sand. Hydraulic conductivity is approximately 0.7 ftlday, an order of magnitude les~ than the 

hydraulic conductivity calculated at NEC25A and NEC22A. The rate of drawdown in NEC12A 

was variable, and the plot of the data showed an unusual pattern in the drawdown curve, with 0.5 

foot incremental "steps" that were not associated with any changes in pumping conditions such 

as flow rate adjustments or generator surges (Figure A-9). The recovery data does not lend itself 

to analysis because a straight line cannot be fitted to the semi-log plot (Figure A-10). 

Overall these results indicate a very low transmissivity in a heterogeneous aquifer. Each of the 

three constant-rate pumping tests indicated low permeability boundary effects were evident as 

the cone of depression expanded away from the pumping well. At NEC22A, boundary effects 

were observed less than 100 minutes after pumping started. 

A3.1 Hydraulic Containment System Parameters 

The width or area of the impaired aquifer was estimated using the A aquifer plume maps. It 

appears that an area about 500 feet wide, as measured perpendicular to groundwater flow 

direction, needs to be captured at the northern property boundary. Average horizontal hydraulic 
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• gradient, as measured on March 21, 1996 was 0.009. A transmissivity of 35 ft2/day was used to 

estimate the aquifer underflow across the site using the following equation: 

• 

• 

Q=TxixW 
where Q =underflow 157 ft3/day or 0.8 gpm 
T =Transmissivity (35 ft2/day) 
i = gradient (0.009) 
W = width of aquifer suppling flow (500 feet) 

Using 0.8 gpm as the underflow in the A aquifer to be captured, a single well pumping 0.8 gpm 

will have an equilibrium drawdown of 25 feet, which' would be substantially below the top of the 

aquifer and cannot be realized. This means that more than one well will be needed to provide the 

interception capacity required for hydraulic containment of the plume. 

It appears that two wells might provide adeq~ate capacity for hydraulic containment, but a two

well system relies on the assumption that the aquifer is areally infinite and homogeneous. The 

aquifer testing shows it is neither infinite nor homogeneous. To accommodate the 

heterogeneities in the A aquifer and to ensure that minimum flows can be maintained, a system 

of three wells is recommended. 

Three pumping well locations were selected to provide hydraulic containment. Existing well 

NEC22A can be used as an extraction well. One well should be located approximately 80 feet 

west of monitoring well NEC 8A (Figure A-11). One extraction well should be located within 

the source area, near NEC 1 A or NEC26A to provide hydraulic containment at the source area. 

These locations represent a broad distribution over the site that should accommodate the 

heterogeneities within the A aquifer while at the same time providing for some flexibility for 

refining the pumping schemes to potential changes in future conditions (i.e., regional water table 

changes, variability in flow direction, etc.). The existing monitoring wells can be used for 

monitoring the performance of the extraction system . 
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Appendix B 

• Drawings 

• 

B 1 INTRODUCTION 

Drawings were prepared by Bechtel Environmental, Inc. (Bechtel) for NEC Electronics Inc. 

(NEC). These drawings were prepared for the Source Control Groundwater Remediation 

(SCGWR) Final Design of a groundwater extraction and treatment system at the 501 Ellis Street 

site. As was noted in the Preliminary SCGWR, the Final Design has been divided into two parts: 

(1) plans and specifications and (2) procurement. The drawings (plans), specifications, and 

equipment descriptions comprise a design package which NEC will issue to solicit a qualified 

Remedial Action Contractor (RAC) during the procurement phase of the project. 

B1.1 SCOPE 

The design package is intended to provide a RAC with the information necessary to understand 

the system requirements and to identify, procure, and to install the mechanical equipment 

required to remediate the site. The design package identifies the requirements for equipment and 

instrumentation, and describes the basic processes of operation and control, but does not detail 

all aspects of design, construction, and commissioning. It is the responsibility of the RAC to 

completely install and connect system equipment and components in accordance with the 

parameters of the design package, good industrial practices, and the requirements of applicable 

codes and standards. Any deviation from the requirements or intent of the design package shall 

be brought to the attention of the Engineer for review. 

Drawings are diagramatic and are intended to convey scope of work and to indicate general 

arrangement. They are not intended to show all details, such as offset, fittings, or structural 

elements that may be required. Except as otherwise indicated, locations of items are approximate 

only. Exact locations necessary to secure proper conditions and results must be determined at the 

project site and are the responsibility of the RAC. Except as otherwise indicated, reasonable 

modifications in layout may be made to prevent conflicts and to ensure proper access and 

installation. 

The design package drawings are divided into four categories, General (G), Mechanical (M), 

Civil (C) and Electrical (E). 

NEC 501 FSCGWRD, 8/26/96 B-1 
nee '<locsprog\fscgwrd\app_b doc 
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Appendix B Drawings 

The drawings for the project are shown in the following log: 

Drawing Log 

Category Drawing No Description 

General 

G-001 Site Location 

Mechanical 

M-001 Piping and Instrumentation Diagram 

M-002 Treatment Plant Layout 

M-003 Extraction Well Layout 

Civil 

C-001 SCGWR System Plot Plan 

C-002 Treatment Plant Layout 

• C-003 Treatment Plant Sections 

C-004 General Notes and Details 

Electrical 

E-001 Electrical SCGWR System Plot Plan 

E-002 Grounding Power and Lighting 

E-003 Control Details and Schematics 

• l'I"EC 501 FSCGWRD, 8114/96 B-2 
nee ldocsprog\fscgwrd\:lpp_b doc 
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ST ANOARD CIVIL NOTES: 

SITE WORK 

c .• 

::... 

I. ALL SITE WORK SHALL BE AS INDICATED ON THE DRAWINGS AND IN 
ACCORDANCE WITH THE SPECIFICATIONS. 

2. RUBBISH. STUMPS, DE.BRIS, STICKS, STONES AND OTHER REFUSE SHALL BE 
REMOVED FROM THE SITE AND DISPOSED OF LEGALLY. 

3. THE SITE SHALL BE GRADE.D TO CAUSE SURFACE WATER TO FLOW AWAY 
FROM THE E.QUIPMENT. 

4. NO FILL OR EMBANKMENT MATERIAL SHALL BE PLACED ON FROZEN GROUND. 
FROZEN MATERIALS, SNOW OR ICE SHALL NOT BE PLACED IN ANY HLL OR 
EMBANKMENT. 

5. THE SUBGRADE SHALL BE COMPACTED AND BROUGHT TO A SMOOTH UNIFORM 
GRADE PRIOR TO THE CRUSHED STONE APPLICATION. 

6. ALL EXISTING ACTIVE SEWER, WATER. CAS, ELECTRIC, AND OTHER UTILITIES 
WHERE ENCOUNTERED IN THE WORK, SHALL BE PROTECTED AT ALL TIMES, 
AND WHERE REQUIRED FOR THE PROPER EXECUTION OF THE WORK, SHALL BE 
RELOCATED AS DIRECTED BY ENGINEERS. EXTREME CAUTION SHOULD BE USED 
BY THE CONTRACTOR WHEN EXCAVATING OR PIER DRILLING AROUND OR NEAR 
UTILITIES. CONTRACTOR SHALL PROVIDE SAFETY TRAINING FOR THE 
WORKING CREW. 

7. ALL EXISTING INACTIVE SEWER, WATER, GAS, ELECTRIC AND OTHER UTILITIES, 
WHICH INTERFERE WITH THE EXECUTION OF THE WORK, SHALL BE REMOVED 
AND SHALL BE CAPPEO,PLUGGEO OR OTHERWISE DISCONTINUED AT POINTS 
WHICH WILL NOT INTERFERE WITH THE EXECUTION OF THE WORK,SUBJECT 
TO THE APPROVAL OF THE ENGINEER. 

8. THE AREAS OF THE CUSTOMER'S PROPERTY DISTURBED BY THE WORK AND 
NOT COVERED BY THE BUILDINGS,PAVEMENT OR GRAVEL.SHALL BE GRADED 
TO A UNIFORM SLOPE, FERTILIZED, SEEDED. AND COVERED WITH MULCH. ALL 
OTHER DISTURBED AREAS SHALL BE REPLACED WITH MATERIAL EQUAL TO 
THE EXISTING. 

8" 

EQUIPMENT PAD/SLAB ON GRADE 

DETAIL 
NTS 

FOR TOC ELEVATION 
SEE PLAN 

6'CRUSHED ROCK 

•4 STIRRuPS 
0 12" 

STANDARD STRUCTURAL STEEL NOTES: 

1. All METAL WORK SHALL BE IN ACCORDANCE WITH SPECIFICATION -
GALVANIZED ASTH A36 UNLESS NOTED OTHERWISE. 

2. STRUCTURAL TUBING MEHBERS SHALL CONFORM TO ASTM A500, GRADE A 
OR A501. 

3. ALL WELDING SHALL BE DONE USING E70XX ELECTRODES AND WELDING 
SHALL CONFORM TO AISC AND AWS Dl.l. WHERE FILLET WELD SIZES 
ARE NOT SHOWN, PROVIDE THE MINIMUM SIZE PER TABLE J2.4 IN THE 
AISC 'MANUAL OF STEEL CONSTRUCTION', 9TH EDITION. 

4, BOLTED CONNtCTIONS SHALL USE BEARING TYPE GALVANIZED ASTM 
A325 BOLTS (f4' DIAl AND SHALL HAVE A MINIMUM OF TWO BOLTS 
UNLESS NOTED OTHERWISE. 

5. BEAM CONNECTIONS SHALL BE DESIGNED FOR COMBINATION AXIAL, 
HORIZONTAL AND VERTICAL FORCES INDICATED ON PLANS. IF BEAM 
REACTION ARE NOT SHOWN, THE MINIMUM VERTICAL DESIGN FORCE 
SHALL BE ONE HALF THE TOTAL UNIFORM LOAD CAPACITY OF THE 
MEMBER. 

6. NON-STRUCTURAL JiNNECT!ONS FOR HANDRAIL, LADDERS AND STEEL 
GRATING HAY USE 1.'DIA GALVANIZED ASTM A 307 BOLTS 
UNLESS NOTED OT RWISE. 

STANDARD CONCRETE AND REINFORCING BAR NOTES: 

I. ALL CONCRETE WORK SHALL BE IN ACCORDANCE WITH ACI 301-8'3, 
ACI 318-95 AND SPECIFICATION - CAST -IN-PLACE CONCRETE. 

2. ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 
REINFORCING STEEL UNLESS SHOWN OTHERWISE ON DRAWINGS: 

CONCRETE CAST AGAINST EARTH ........ 3 IN. 
CONCRETE EXPOSED TO EARTH DR WEATHER: 

0 6 AND LARGER - ............ _--2 IN. 
•s AND SMALLER & WWF -··-IYl IN. 

CONCRETE NOT EXPOSED TO EARTH OR WEATHER OR NOT CAST 
AGAINST THE GROUND: 

SLAB AND WALL ... - ........ --t.• lN. 
BEAMS AND COLUMNS ••• - ... -W2 IN. 

3. A CHAMFER f•'SHALL BE PROVIDED AT All EXPOSED EDGES OF CONCRETE 
UNO IN ACCORDANCE WITH ACI 301 SECTION 4.2.4. 

4. INSTALLATION OF CONCRETE EXPANSION/WEDGE ANCHOR, SHALL BE PER 
MANUFACTURER WRITTEN RECOMMENDED PROCEDURES. 

REPLACE WITH AC PAVEMENT 
OR MATCH EXISTING REPLACE WITH AC PAVEMENT 

OR MATCH EX IS TJNG 

MIN 

SECTION 

SAWCUT AND 
TACK COAT IN 
AC PAVEMENT 

rr MINIMUM DEPTH OF ACl 

AGGREGATE BASE 
13' MINIMUM! 

SAWCUT AND 
TACK COAT IN 
AC PAVEMENT 

-1---......L 9::: 
r.:E: 

3" 01> DOUBLE 
CONTAINMENT PIPE 
SAND BEDDING 

13' MINIMUM DEPTH OF ACl SAWCUT ANO 
TACK COAT IN 
AC PAVEMENT 

3'01> DOUBLE 
CONTAINMENT PIPE 

~{fLtENT PIPE --+--

ELECTRICAL 
CONDUIT 

2'-0' 
MIN 
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SECTION 
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1201240V, ••· 3W 
OVERHEAD SERVICE 

20A,2 POLE 20A,2 POLE 
P-101 P-103 

20A, 2 POLE 20A,2 POLE 
P-102 P-202 

20A, I POLE 20A, I POLE 
CONTROL P-201 
PANEL C-1 

20A, I POLE 20A, I POLE 
LTG & SPARE RECEPT 

PANEL P-1 SINGLE LINE DIAGRAM 

TREATMENT PLANT - PLAN 
SCALE 1/4'=1'-0' 

LEGEND 

• GROUND ROO 

-G- EARTH ELECTRODE GROUND 
LOOP •4/0 BC __... 
BONDING JUMPER 

-·E-· ELECTRICAL UNDERGROUND 
DUCT BANK 

OHH ELECTRICAL HAND HOLE 
12"xl-4"xl8' DEEP (APPROXl 
BROOKS OR EQUAL 

INCANDESCENT LIGHT FIXTURE. 
APPLETON TYPE REA. 150\I,WITH 
WALL BRACKET & ALUMINUM 
GUARD. PANEL SWITCHED 

..a GFI TYPE DUPLEX RECEPTACLE 

r:gJ MOTOR STARTER 

NOTES: 

I. ALL WIRING TO MOTORS & INSTRUMENTS SHALL BE 
INSTALLED IN CONDUIT ABOVE THE PIPE SUPPORTS. 
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NAME PLATE LEGEND 
I Fl- 101-2 
2 FI- 102-2 
3 FI- 103-2 
4 FI- 207-2 
5 FR - 101 
6 FR - 102 
7 FR - 103 
8 FR - 207 
9 XA - 300 

10 CONTROL PANEL 

f---/----(/ 
10 c::::::J 

5 6 7 8 
II II II II 
1*1 1*1 ,., 1*1 

• ITEMS ARE REAR PANEL MOUNTED 

CONTROL PANEL - FRONT VIEW 
HOFFMAN CATALOG No.A-36R2412HCR 

~A~IHP 
~8___.._.,? 

N---------------+------------------, 

HS-208 
1 - -;- j LSL-208 

I ~S ........ 0°N---' 

I -~-~ LOW.LEVEL 

~ _ _! _ I CLOSES ON 
MTO NEAR RISING LEVEL 
PUMP 

CARBON ADSORBER FEED PUMP P-202 
SCHEME P-202 

N--------------~---------------, 

LSL-101 
INOTE 21 LSHH-208 

~--;-I INOTE 3) 

I ~~S~ON~~ 
: -~~ HiHiLEVEL 

L __ ~ _! CLOSES ON 
MTD NEAR RISING LEVEL 
PUMP 

EXTRACTION WELL NEC IAE 
SCHEME P-101 

LS-101 
LSH FT-
101 101 

WELL NEC IAE BLOCK DIAGRAM 
ITYPICAL FOR NEC 22AE & NEC 27AEl 

' 

LSHH 
208 

TK-201 
HI HI 
LEVEL SW 

LS HH-208 

NOTES: 

I. ALL FIELD INSTRUMENTS REQUIRING EXTERNAL 
120 Voc POWER SHALL BE SUPPLIED FROM 
CONTROL PANEL. 

2. HS-101,102 & 103 ARE LOCALLY MOUNTED AT 
EACH RESPECTIVE WELL. 

3. LSHH-208 HI H2 LEVEL SIGNAL MUL T{ PLYING 
RELAY MTD IN CONTROL PANEL. 

LEGEND: 

f2l 

• 
0 

TERMINAL AT LOCALLY MOUNTED 
STARTER 

TERMINAL AT STARTER 

TERMINAL AT LOCAL SWITCH/ 
INSTRUMENT 
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Appendix C 

Introduction 

An equipment list and catalog cuts were prepared to describe the SCGWR Final Design 

equipment for the 501 Ellis Street site. As was noted in Appendix B, the equipment descriptions 

comprise a portion of the design package which NEC will issue to solicit a qualified Remedial 

Action Contractor (RAC) during the procurement phase of the project. The equipment list and 

catalog cuts identify typical equipment and instrumentation that accomplishes the basic processes 

of operation and control but does not detail all aspects of design, construction, and 

commissioning. It is the responsibility of the RAC to ~ompletely install and connect system 

equipment and components in accordance with the parameters of the design package, good 

industrial practices, and the requirements of applicable codes and standards. Alternative 

equipment may be substituted for the equipment described in the equipment list if the Engineer 

agrees that the substituted equipment is equal or better than the original equipment. 

Cl.l SCOPE 

The equipment list and catalog cuts were divided into the following five sections: 

Section I- Extraction Wells NECIAE, NEC22AE, and NEC27AE 

Section II- Unnumbered Extraction Well Equipment 

Section III - Treatment Plant Equipment 

Section IV - Unnumbered Treatment Plant Equipment 

Section V- Extraction Well and Treatment Plant Equipment 

The equipment sections are associated with a physical location. Sections I and II describe 

equipment located at the extraction wells. Sections III and IV describe equipment located at the 

groundwater treatment plant. Section V describes equipment that is in both locations. The 

equipment was further divided into (Sections I and III) which contain equipment with P&ID 

equipment numbers and sections (Section II and IV) which have no P&ID equipment numbers. 

Equipment lists and catalog cuts are also included in Appendix C. 

NEC 50 I FSCGWRD, 8/26/96 C-1 
nee 'docsproglfscgwrdlapp_c doc 



• 
APPENDIXC 

ITEM EQUIPMENT EQUIPMENT 
NO. NAME 

101-1, 
1 FI- 102-1, Flow Indicator 

103-1 
101-2, 

2 FI- 102-2, Flow Indicator 
103-2 
lOt, 

3 FQI- 102, Flow Totalizer 
103 
101, 

4 FR- 102, Flow Recorder 
103 
101, Extraction Well Flow 

5 FT- 102, Meter and 
103 Transmitter 
101, 

6 HS- 102, Hand Switch 
103 
101, 

7 LE- 102, Level Probes 
103 
101, 

8 LS- 102, Level Switches 
103 
101, 

Extraction Well 
9 P- 102, 

103 
Pump 

101, 
10 PI- 102, Pressure Gauge 

103 

nee \doc•proglfscgwrdlapp_clcquoplsl ds 

•• 
EQUIPMENT LIST - NEC -501 ELLIS STREET 

SECTION I -EXTRACTION WELLS NECIAE, 22AE, AND 27 AE 

QUAN. DESCRIPTIONffYPE 

4-digit local LCD flow rate indicator, provided with the magnetic flowmeter, see fT -I 01, 
3 

FT-102, FT-103. 

3 Weschler BG-252 Single Bar Graph with LED display 

3 8-digit local totalizer provided with the magnetic flowmeter, see fT-101, FT-102, FT-103. 

Moore Industries Data Recorder Module (DRM) with the Data Transfer Module (DTM) and 
3 software for downloading. Data stored in digital form, down loaded by DTM and software 

for use by a personal computer. 
Electromagnetic flowmeter, Sparling Instrument Co., Model 621 l-inch diameter, NEMA 

3 4X, flangeless connection, 316 stainless steel electrodes, 8 digit totalizer, 4 digit flow rate 
indicator, 4-20 rnA and 24 V de outputs. 

Allen Bradley 3 position selector switch/non-illuminated (800EM HL32CI and 800E-2L 
3 

x20E) in NEMA 4X enclosure. 

3 Included with LS-I 01, LS-I 02, LS-I 03 

Magnetrol Sentinel capacitance level switches with 30 ft flexible probe, two adjustable 
3 

deadband DPDT relays, operator-programmable, 120 V AC 

Grundfos Redi-Flo4 - Submersible pump for environmental applications, model 5E, 304 
3 

stainless steel, flow rate 3.5 gpm, head -65 ft. 
. 

3 
Control System Specialists, Acragage 1500 series process gauge, 4.5 in. phenolic case, 1/2" 
lower mount, glycerin filled case, scale 0-60 psig 

C-3 
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APPENDIXC 

ITEM EQUIPMENT EQUIPMENT 
NO. NAME 

1 NA 
Air and Vacuum 
Valves 

2 NA Ball Valves 

3 NA Check Valves 

4 NA Concrete Vaults 

5 NA Dischar~e Piping 

6 NA 
Drain Valves for 
Dual Containment 

7 NA Globe Valves 

8 NA Hose 

Magnetic Flow 
9 NA 

Meters 

10 NA Motor Starters 

I 1 NA Sample Ports 

12 NA 
Well Casing 
NEC-IAE 

13 NA 
Well Casing 
NEC-27AE 

14 NA 
Well Casing 
NEC-22AE 

15 NA Well Seals 

nee ldocsprog\fscgwrd\app_c'<:quoplst xis 

• 
EQUIPMENT LIST • NEC -501 ELLIS STREET 

SECTION II • UNNUMBERED EXTRACTION WELL EQUIPMENT 

QUAN. DESCRIPTIONffYPE 

3 Air and Vacuum Valves, APCO modell41, l-inch NPT inlet and outlet connections 

3 
True Union Ball Valves, Harrington part number BVIOIOOS, l-inch diameter, socket inlet 
and outlet connections. 

3 
Spring Check Valves, Hanington part number 10 Il-l OFL, l-inch socket inlet and outlet 
connections. 

3 
Utility Vault Co., Prefabricated concrete vaults with a concrete base, 6 foot W x 6 foot L x 5 
foot D with traffic rated adiustable frame cover No. 4848. 

Lot 1" -Diameter Schedule 80 PVC pipe and 1" Diameter HOPE pipe 

3 
True Union Ball Valves, Harrington part number BVI0037S, 3/8-inch diameter, socket inlet 
and outlet connections. 

3 
Fisher-Porter Valves, Design EZ Micro-Form Valve Plug, 314-inch body, 3/4-inch port dia., 
3/4-inch NPT, manual actuator. 

Lot Ryan Herco Herco-Fiex wire-reinforced PVC tubing, l-inch diameter, length- 10 feet 

Electromagnetic flowmeter, Sparling Instrument Co., Model 621 l-inch diameter, NEMA 
3 4X, tlangeless connection, 316 stainless steel electrodes, 8 digit totalizer, 4 digit flow rate 

indicator 4-20 rnA and 24 V de outputs. 
Motor circuit protector type with instantaneous-only trip circmt breaker and separate 

3 overload device, one thermal overload relay per phase, 2 N.O. and 2 N.C. spare contacts in 
NEMA 3R enclosure for well pumps (220V l phase, 1/3 HP) 

3 
Whitey Number 43F4, 114" diameter, FNPT inlet and outlet connections, 316 stainless steel 
body and stem 

I 6-inch diameter PVC casing, length approximately 31 feet 

1 6-inch diameter PVC casing, length approximately 31 feet 

I Existing 4-inch diameter schedule 40 PVC casing, length approximately 31 feet 

Grundfos stainless steel well seals, compression connection, center opening for I -inch dia. 
3 schedule 80 PVC discharge pipe. Three additional openings for power and control wires and 

a level sensor. One 4- inch diameter and two 6-inch diameter seals. 

C-4 
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APPENDIX C EQUIPMENT LIST - NEC -SOl ELLIS STREET 

SECTION II- UNNUMBERED EXTRACTION WELL EQUIPMENT- CONTINUED 

ITEM EQUIPMENT EQUIPMENT QUAN. DESCRIPTIONffYPE MOTOR 
NO. NAME HP 

16 .NA Y -Strainers 3 
Ryan Herco Y -Strainers, l-inch diameter, PVC socket connection, 316 stainless steel 
screens with l/32" perforations. 

nee \docsprog\fscgwrd\app_c\cqulplst xis C-5 8/26/96 



• 
APPENDIXC 

ITEM EQUIPMENT EQUIPMENT 
NO. NAME 

I CF- 201 Cartridge Filter 

2 FI- 207-1 
Effluent Flow 
Indicator 

3 FI- 207-2 Effluent Flow 

4 FQI- 207-1 
Effluent Flow 
Totalizer 

5 FQI- 207-2 
Effluent Flow 
Totalizer 

Effluent Flow 
6 FR- 207 

Recorder 

7 FSL- 207 
Low Effluent Flow 
Switch 

Effluent Flow Meter 
8 FI- 207 

and Transmitter 

201, Activated Carbon 
9 GAC- 202, Adsorber-

203 Groundwater 

10 HS- 201 
Sump Pump Hand 
Switch 

II HS- 208 
Adsorber Feed Pump 
Selector 

12 
LE- 208 

Holding Tank Level 
LIT- 208 

13 LG- 209 Tank Level Gauge 

14 LS- 201 
Sump Pump Level 
Switch 

15 LS- 208 Pump Level Switch 

nee ldocsprog\fscgwrdlapp_clequtplst xis 

• 
EQUIPMENT LIST- NEC -SOl ELLIS STREET 

SECTION III - TREATMENT PLANT EQUIPMENT 

QUAN. DESCRIPTIONfi'YPE 

I 
Harmsco Industrial Filter, Model HIF-7, stainless steel body, PVC standpipes, CPVC 
cartridge holders, 7 cartridges, 20 micron opening 

I 4-digit local LCD flow rate indicator, provided with the magnetic flowmeter, see FI-207. 

I Weschler BG-252 Single Bar Graph with LED display 

I 8-digit local totalizer provided with the magnetic flowmeter, see FI-207. 

I Sparling Flow Totalizer No. IT787-2, 8 digit, electric reset, NEMA 4 enclosure, 

Moore Industries Data Recorder Module (DRM) with the Data Transfer Module (DTM) and 
I software for downloading. Data stored in digital form, down loaded by DTM and software 

for use by a personal computer. 

I Included with FR-207 

EleCtromagnetic flowmeter, Sparling Instrument Co., Model621 l-inch diameter, NEMA 
1 4X, flangeless connection, 316 stainless steel electrodes, 8 digit totalizer, 4 digit flow rate 

indicator 4-20 mA and 24 V de outputs . 
. Calgon, FlowSorb, 55 gallon carbon steel canister with phenolic epoxy lining, diameter - 24 

3 inches-nominal, carbon fill 165 lbs of Filtrasorb 300, inlet and outlet connection 2 inch 
FNPT, maximum pressure 15 psig. 

1 Included with P-201 

I 
Allen Bradley 3 posit1on selector switch/non-illuminated (800EM HL32CI and 800E-2L 
x20E) in NEMA 4X enclosure. 

I 
Milltronic Multiranger Plus Ultrasonic level measurement system. Ultrasonic transducer, 4 
character LCDs display, NEMA 4 enclosure. 

I 
Jerguson Model V A-902 tubular sight glass gauge, 54" visible length, brass gauge valves, 
tempered glass with heavy-duty enclosure around gauge glass. 

I Included with P-201 

1 Included with LE-208 and LIT-208 

C-6 
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APPENDIX C EQUIPMENT LIST - NEC -501 ELLIS STREET 

SECTION III - TREATMENT PLANT EQUIPMENT - CONTINUED 

ITEM EQUIPMENT EQUIPMENT QUAN. DESCRIPTIONffYPE MOTOR i 

NO. NAME HP 
16 LSH- 202 Flood Level Switch I Magnetrol Flood Level Swttch, Switch Housing NEMA 4X, stainless steel float 

17 LSH- 208 
High Level Pump 

I Included with LE-208 and LIT-208 
Switch 

18 LSHH- 208 
High High Level 

I Included with LE-208 and LIT-208 
Pump Switch 

19 LSL- 208 
Low Level Pump 

I Included with LE-208 and LIT-208 
Switch 

20 P- 201 Sump Pump I 
Little Giant Submersible Utility Dewatering Pump, Model 5-ASP, pump includes hand 
switch for manual and auto QPeration and on-off level control. 1/6 

21 P- 202 
Carbon Adsorber 

I 
Goulds Model LF3196, Pump Size STX I x I 1/2- 8, Casing- Ductile Iron, Impeller- 316 

Feed Pump Stainless Steel 1.5 
Cartridge Filter High 

Dwyer Series 43000 Capsu-Photohelic Pressure Switch/Gages, Brass case for water usage, 
22 PDISH- 203 Differential Pressure I 

Switch 
1/8" NPT pressure connections, range 0-20 PSID. 

Carbon Adsorbers 
Dwyer Series 43000 Capsu-Photohelic Pressure Switch/Gages, Brass case for water usage, 

23 PDISH- 212 High Differential I 
Pressure Switch 

1/8" NPT pressure connections, range 0-20 PSID. 

24 PI- 210 
Adsorber Pump 

I 
Control System Specialists, Acragage 1500 series process gauge, 4.5 in phenolic case, 1/2" 

Pressure Gauge lower mount, glycerin filled case, scale 0-60 psig 

25 PI- 211 
Effluent Pressure 

I 
Control System Specialists, Acragage 1500 series process gauge, 4.5 in. phenolic case, 1/2" 

Gauge lower mount, glycerin filled case, scale 0-30 psig 
204, 

Carbon Adsorber Dwyer Series 43000 Capsu-Photohelic Pressure Switch/Gages, Brass case for water usage, 
26 PISH- 205, 3 

206 
High Pressure Switch 1/8" NPT pressure connections, range 0-20 PSID. 

27 TK- 201 Holding Tank I 
Carbon steel tank, 5-foot diameter by 6-foot high, interior lining with Plasite 4110 and 
exterior painted with epoxy mastic. 

nee \docsprog\fscgwrd\1pp_c\equlplst xis C-7 8/26/96 
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APPENDIX C EQUIPMENT LIST - NEC -501 ELLIS STREET 

SECTION IV - UNNUMBERED TREATMENT PLANT EQUIPMENT 

---···-·- ---············-··-·-~---··- ----·-··-·---- ----······-·-·---··········-··-·-······ -- --

ITEM EQUIPMENT EQUIPMENT QUAN. DESCRIPTIONffYPE MOTOR 
NO. NAME HP 

Carbon Adsorber 
Fisher 95 Series Pressure Regulator, type 95 L, 10 psig outlet pressure, regulator body size, 

I NA Inlet Pressure 1 
Re~ulator 

1 inch, 11eoprene diaphragm, cast iron body and spring case, I inch FNPT . 

Carbon Adsorber 
Fisher 98 Series Relief Valve, Type 98 H with stainless steel diaphragm and cast iron body 

2 NA Inlet Pressure Relief 3 
Valve 

and spring case. Relief pressure setting 12 psig, I inch FNPT 

Carbon Adsorber 
Fisher 95 Series Pressure Regulator, type 95 L, 10 psig outlet pressure, regulator body size, 

3 NA Outlet Pressure I 
Regulator 

I inch, neoprene diaphragm, cast iron body and spring case, I inch FNPT . 

4 NA Control Panel l 
Hoffman Catalog No. A-36R2412 HCR Panel Enclosure. NEMA Type 3R. 14 gauge G-90 
!grade galvanized steel. 
Westinghouse Catalog No. WMB l01224S Meter Breaker Panel, in NEMA 3R enclosure, 

5 NA Electrical Panel I 120/240 VAC, single phase, 3 wire with 100 A main breaker, 4-2 pole 20 amp & 4-1-pole 
20 amp breakers with neutral and ):!round bus. I 

6 NA Hose Lot Ryan Herco Herco-Fiex wire-reinforced PVC tubing, 2-inch diameter, length- 10 feet • 

Motor circuit protector type with instantaneous-only trip circuit breaker and separate 
7 NA Motor Starter I overload device, one thermal overload relay per phase, 2 N.O. and 2 N.C. spare contacts in 

NEMA 3R enclosure for carbon adsorber feed pump (220V l phase 1.5 HP) 

nee ldocsprog\fscgwrd\app_c\c:quoplst xis C-8 8/26/96 
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APPENDIX C 

ITEM EQUIPMENT EQUIP~ENT 
NO. NAME 

Remote Alarm 
I XA-300 

Dialing Monitor 

HOPE Dual 
2 NA 

Containment Piping 

3 NA HOPE Piping (1) 

4 NA PVC Piping (1) 

nee \docsprog\fscgwrd\app_c\equlplsl xis 

• 
EQUIPMENT LIST - NEC -501 ELLIS ST~ET 

SECTION V - EXTRACTION WELL AND TREATMENT PLANT 

QUAN. DESCRIPTIONffYPE 

Verbatim by RACO Series VSS, unit shall monitor the presence of AC power and 16 
I contact closure inputs and be field upgradeable to 32 inputs. Dialer shall be able to dial up 

to 16 phone numbers and have voice message recording and playback capability. 

l-inch carrier pipe within a 3-inch containment pipe. The carrier and containment pipe shall 
Lot be PE3408 HOPE as defined in item 3. Service ratings are a 160 psi, for the carrier pipe, 

and 15 psi, for the containment pipe. 

Plexco by Chevron, l-inch to l l/2-inch diameter HOPE. HOPE shall be made from a high 
Lot density, extra high molecular weight material with molecular weight distribution designated 

as a PE 3408 with an ASTM D 3350-83 cell classification number of 345434C. 

3/8-inch to l 1/2-inch diameter schedule 80 PVC piping, Pipe material used in the 
Lot manufacturing of pipe will meet ASTM-D-l784-65T for a PVC Type I material. Pipe 

shall conform to ASTM-D-1785. PVC pipe shall have the same 
O.D. and I.D. as the corresponding schedule of iron or galvanized pipe. 

C-9 
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Appendix C Catalog Cuts 

• 
APPENDIXC 

CATALOG CUTS 

SECTION I 

• EXTRACTION WELLS· NEClAE, NEC22AE AND NEC27EA 

• NEC 501 FSCGWRD, 8/26/96 C-I-1 
nee '<!ocsprog\lscgwrdlappcsect doc 
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\(AIERHAWK 
FOR IRRIGATION AND OTHER 
WATER MONITORING 
APPLICATIONS 

3 

Aow Indicator 
A-101-1, 102-1. 10.1-1 

Flow Totalizer 
FQI-101, 102, 10.1 

Extraction Well Flow :\kter 
5 and Transmitter 

FT-101. 102, 103 

·. · · · · Predictable Performance In~ Maghetic Flow;,eter · · · · · · · · 
. . . 
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;sparling 'aiso maR,ufaciures:M!~~9~.Roc~§$O.R,i~AS£o{M6NrtiC:FLOWME1ER$:'~;·)•ULlRASONIC Fi.OWMETERS .~' 

Open Chanqel/~ev:el.~.~d]tiln~~I::J..i'!l~~'tf'L.s::-::- a~d. PROP~~LER .FLOW METERS, i,n • a wide ra.nge of sizes. . . :: · · · · '·::''':'.· :::<· F ::.:.:·,:~aJiil~ ViJlh.JDP.~.;appllcat•on details: 1~.soo~aoo-uow·. . · . · . , . . .. · 
. - • ,•: ',;· .:,_ ' :,~ -~-: ·• ·.~:--.:~,;,_~ .. : .. ;::;_:;O_:.::...:·~~'!';':.:...··:.(:.;-/.'•i,i.;-,',;,:_.:,t:'.O..-.or.-N:S&. .. --; ~ ' . --· ! : ··: -: :· •• ·:. ::.!· ..... ·.-:.··:·:.~~-.-: ..:-: .• -::. '. ····;:··'": .. -:. . - . . - .. ,;..;, :; . .::: ... -.• ;. ~-J. 

SPARLING... Supplying Reliable Flowmeters to The Following Industries 

Municipal 
Raw Sewage 
Primary Sludge 
ActiVated Sludge 
D1gested Sludge 
Sepllc Sludge 
Aerobic Sludge 
Polymer Feed 
WasteWater 

Power 
Coolmg Water 
ReCII'CUiabM Water 
Lime Slurnes 
Ry Ash Slurnes 
Coal Slumes 
Coal/Oil M1xtures 

Pulp and Paper 
Paper Stock 
Pulp Stock ' 
Coobng Water 
Refiner Rows 
Wash Water 
Waste Water 

Mining/Mineral Chemical and 
Processing Petrochemical 
Taabngs Waste Water 
OreSiumes Cooling Water 
Washer Flows Slurnes 
Waste Water Process Water 

Food Other Appications 
Process Water Potable Water 
Cooling Water Well & lmgallon Water 
Waste Water Inks and Dyes 

For aggn:SStve applications ask about our Jigermag series. 

Albany, NV 
Albuquerque. NM 
Annapolis, MD 
AUanta, GA 
Baltimore. MD 
Baton Rouge, LA 
Bdlmgs, MT 
Boston. MA 
Buffalo, NV 
Charlotte, NC 
Ctncago,ll 
Cmc1nna11, OH 

Domestic Representatives 
Cleveland. OH 
Dallas. TX 
Davenport, lA 
Denver, CO 
DetrOit. Ml 
Great Falls. MT 
Houston, TX 
lnd1anapobs, IN 
Kansas City, MO 
KnoxVIlle, TN 
Lafayette, IN 
Little Rock. AR 

los Angeles. CA 
lynchburg, VA 
MemphiS, TN 
Milwaukee, WI 
Minneapolis, MN 
Nashville, TN 
New Orteans, LA 
NewVork, NV 
Oklahoma C!ly, OK 
Philadelphia, PA 
PhoeniX. A1. 
Honolulu, HI 

Prttsburgh,PA 
Richmond, VA 
Rochester, NY 
Salt Lake Cdy, UT 
San Antonao, 1X 
San FranCISCO, CA 
Seattle, WA 
St Lotns, MO 
Syracuse, NV 
Tampa, Fl 

Puerto RICO 

International Agents 
Argentina 
Austral ~a 
Austna 
Selgtum 
Brune• 
Canada 
Chile 
Ecuador 
France 
Germany 

Israel 
Italy 
Japan 
luxembourg 
Malaysia 
MexiCO 
Netherlands 
New Zealand 
Norway 
Portugal 

Smgapore 
Spam 
South Korea 
Sweden 
Swrtzertand 
TaiW3ll 
Tha1land 
Turkey 
Umted Arab Em1rates 
Umted Kmgdom 
Venezuela 

s Made 
SPARLING 

in U. 5. A. 

4097 North Temple City Blvd., El Monte. CA 91731 
Call Toll Free 800/800-FLOW 
FAX· 818/452·0723 
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(MM) (INCHES) Max. fuU scale A B c 
3FPS 33FPS 

25 10 16 48 53 769 292 406 

50 2 7 21 231 925 425 406 

80 30 20 60 660 1058 540 606 1528 

100 40 35 105 1155 12 22 660 606 1662 

150 60 88 264 2910 14 60 900 800 19.12 

200 80 147 441 4850 1665 1070 800 2137 

• Gallons per m1nute calculated at adual meter ID 

Full Scale Range 

Accuracy (freq Outpull 

Repeatability 

Outputs 

Power Requrrements 

Power Consumption 

Transmrtter 

Flow Sensor Hous1ng 

End Connect•ons 

D (] 0 

J 

0 

VERTICAL MOUNT 

Standard Specifications 
From 0-3 to 0-33fps {0·1 0 mps). Max Process Temp 
±2 0% of rate 1-331ps ( 3-10 mps) Environmental Ratmg 
±0 02 Ips below 1 0 fps regardless of lull scale Electncal Ratmg 

±0 2% full scale Positave Zero Return 
Isolated analog 4-20 mAde 1nto 800 ohms Pre-amp Impedance 
(Scaled pulse or frequency opbonal}. 

Ambient Temperature 
100, 117.230 Vac ±10% 50160 Hz. 
(24 Vdc optlonal4 w1re) Damprng 

.Less than 25 VA low Flow Cut-oft 

Cast alumrnum wrth corros1on resrstant epoxy Electrodes 
coatmg lmer 
Integral or remote mounted conducllv•ty 
NEMA 4X (Remote mount req'd >158°F • 
170°CJ Options 
Cast ductile tron With corrosron • Aow rate IRdlcatorltolalller 

t80°F (82°C) 
NEMA 4X hose-down proof 

General Purpose. 

Dnves output to zero at no-now condrt10ns 
1012 ohms m1ntmum 

·20° to 120°F (·30° to 49°CI 
AdJustable 2-12 seconds 

.F1xed. 2% FS 

316 sta1nless steel standard (oltlers optional) 

Polyurethane 

M1mmum 20 m•cromholcm 

res1stant epoxy epoxy coatmg • Electrodes (Titamum. Tantalum. Z1rcomum. Hastelloy C) 
• Remote mounted transm1tter > 158"F (70°C} 

Aangeless Requrres rnstallat1on between ANSI. • Vert1cal transm1tter mountmg 
AWWA. DIN. BS, AS or JIS flanges • Mounl.lng hardware and gaskets 
Groundrng nngs may be • 24 Vdc power supply 4 w1re 
requrred • ± 1 0% rate calibration 

• 
• Scaled pulselfrequency output 
• Submergence proof sensor constructton L--_____ --=----.;._ ___ _____. 

For further mformattOn, request product data sheet PDS-621 C-I-4-

. At Sparli~g Total Qua/it Mana em~nt i~ a ·cor ,:, . · · . - . 
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.___,...,._. mg Instruments Co., with seven decades 
of flowme&er experience, has produced 

a low cost, multi-purpose meter that 
combines s1mphc1ty and rehabihty to 

• accommodate a wide range of conductive 
.,; · pphcations. 

The Sparling Model 621 Waterhawk electro-
l_· magnetrc flowmetei IS an obstructsonless, 

ow-mamtenance alternative to mechamcal 
flow devsces. Th1s wafer-style meter 

offers the user econom1cal flow monstormg 
w1th all-electromc performance made poss1ble by 
Sparling's bi-polar pulsed de technology. 

• 
he Waterhawk 1s a flangeless 
meter lor p1pe s1zes 
1. to s· in dsameter and 
can be mstalled between 
AWWA, ANSI, DIN, BS, 
AS. or JIS flanges. 

The rugged flow sensor 1s constructed of 
cast ductile 1ron protected by a tough 
polyurethane Isner lor excellent corrosson 
and abras1on ressstance 

Stamless steel electrodes are standard, 
but several other high-tech cho1ces are 
avaslable The Waterhawk res1sts scale 
butldup and ehmrnates the need for expens1ve 
electrode cleaners. A hsgh-mput smpedance 
csrcUJt assures optimum ssgnal to nosse ratios. 

• 

Bullt-sn groundsng electrodes make st 
unnecessary to snstall costly groundmg nngs 
or straps rn most applicatiOns utllrzmg 
metallic piprng 

You can equip the Waterhawk in 
lour dilferent configurations: 
1 As a blind transmrtter w1th analog 

and/or optional pulse or 
frequency output. 

2. With an optronal LCD flow rate 
rnd1cator. 

3 With an optional 8-digrt totalizer 
4 With both flow rate rndicator and 

totalizer. 

The Waterhawk Includes These 
Value-Added Features: 

• Isolated Allalog Output 
. Budt-ln Grouodmg Electrodes 
• Pos1t1ve Zero Return 
• AdJustable Damping 
. Low Flow Cut-Off 

The Waterhawk 1s protected 
by a Two-Year Warranty. 

77 

You can cons1der the Waterhawk for liquids w1th 
conductivities as low as 20 micromhos/cm 

The Waterhawk's standard configuration is a 
blind transmitter, but it is also available with 
LCD dsgital flow rate mdicator and eight-d1g1t 
flow totalizer. 

The Waterhawk's performance is independent 
of liquid density, temperature, viscosity or 
pressure. The simple design allows you to 
mstall the meter quickly with unskilled personnel 
It's VIrtually mamtenance-free. Set rt and 
forget tt. 

• No Nonsense Reliability 
• Proven Technology 
• Unequaled Customer Support 

The electromcs transmitter, housed m a 
NEMA 4X cast alummum enclosure, IS 

mounted on the flow sensor horizontally as 
standard. It can be remote mounted when 
apphcatron condstiOns drctate. Vertical 
transmstter mountrng is available as an opt10n 
The electromcs are completely interchangeable 
throughout the ssze range. 

An ISOlated 4-20 rnA output proportional to flow can 
be sntertaced wsth a chart recorder or remote mounted 
mdtcator. The optional 24 Vdc pulse or frequency output 
1s easily connected to an external device 

ApplicatiOns mclude well monitoring, waste 
water, cooling water, potable water and 
many other less corrossve 1tqu1ds. 
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PAGE 84 

BG Series Edgewise 
Single BarGraphs 1M 

The Weschler BG Series Edgewise Single BarGraphs consist of several 
· 6• siZe and DIN-siZe BarGraphs for horizontal and vertical orientation. 
Spedtic models are available for direct retrofit applications; contact 
faaory. 

Weschler's 101 segment lED BarGrapn offers the best of both 
analog and digital solid state instrumentation. The J 0 J segment bar 
display gives you 196 resolution with analog trend indication. The bar 
diSplay provides the operator with a quiCk viev.t on the status of the 
measured signal or contrOl serpoints. The 4-1/2 or 3-1/2 digit display 
provides the highest accuracy readings of rne signal vartable. 
Programming serpoints is acaJrately and easi!Y accomplished. 
Weschler's BarGraph family of instruments fits a wide range of input 
signals and t)aS retrofit sizes where most panel and SWitchboard meters 
are being used today. Our instruments satisfy the high qualil;y 
standardS set forth by the utility, OEM and process control industrtes. 

High resolution 101 segment 
LED liar array 

Prograllllll8ble functions 
Zero point JocaDon 
SetpOint location 
Hysteresis (secpoint,. trend) 
Span and zero 
Oigltal-ay tor engineeting units 
EnabJe/dlsabJe fJOnt: buttcns 
1.0. selection for Q)I'M1Urllcatlon 

Fonn-C Relay Outpua 
Normalo/ Open 

SA. resistive @ 2SfNK. 
SA. resisdve @ 28VOC 

Normalo/ Cased 
3A. resist.ive@ 250VAC 
21\ resistive @ 28VDC 

Peak ancl vatley hold. 

TNnd Indication for signal 
dlnctiOn. 

Communication 
RS23214221485 
SCADA 
ocs 

c-I-~ 

Analog ret:ra'ns'nm 
4-20. I 0-50, 0..1 mDAC 
1-5, 0-1,0-5 VDC 

Retrotft slzel for: 
GE/fokogawa ISO. Crompton 128, Dixson 
SNBS I 01 (all models). DixSon BJ I 0 I. 
Stgmallnternationallnsuuments 1151. 
Hays Republic 3600N5A Foxboro 65PP. 
'M!ston 1316. 

3-1/Z or 4•1/2 digit dlsplq with 
resolution up to o.on&. 

Most versatile selection of lraputs 
In the lndustrj 
DC............... Up to 5 amps and 250V 
AC............... Up to 5 amps and 250V 
Thermocouple J. K. T 
RTD............... 1 0 ohms OJ at I 00 ohms Pr 
Serial ..... ASCII 
Frequency 
Process Control 

2 Flow Indicator 
FI-101-2, 102-2, 103-2 
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SIDE VIEW BACKVIEW · PANEL CUTOUT 

1 
2 
3 
4 
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PAGE 05 

1.770 
S.$10 
5.260 
6.990 

13.Q5 

PC-1 01 and PH .. 1 01 ·::: .. -\\ ~-.... ~ . 
• '"o•f:'. 

FRONT VIEW 

fLOD' 
1&:UGO-

FRONTVI&W 

SIDE VIEW PANEL CUTOUT 

usr ....... NurnbafOf A U.111-
MM. 

1 
ll'llltn.lmllnll ' ~ 

0 

~ 
1 t 87'S 
2 ~ 

5.500" 3 8..11'5 
1a7mm 

' ~ 

SIDE VIEW BACK VIEW PANEL CUTOUT 

I f':"«~ 
l:;.:.;:J 

=· •• 
I .. 
I .. 

INPCif' 
VOI.J"ABE/ CUFIAENT 
(1) Rab1m Side H (2) Hot Side ( +) 

ATD 
(1) + aoun:. 
(3) - 6enle 

MAGNEnC PICIQJP 

(2}+ Senae 
(<t)•Soun:le 

(1) No Contl8cllan (2) l.8lld 1 (-) 
(3) laad2(+) 

(2) Lead 1 (-) 

(3) LAad2(+) 

AC LINE FREQUENCY 
(1)ttatSlde (+) (2)Reo.un Sido H 
AC,...... ...... 8/3%',.,., 1U9 
COf'lfiGCtfofJI 

POWM 
(1} HatSida (+) (2) Ralum Side (-) 

- COIIItifUNieATIOMB. 
(1) Tranamll (2) Co1M1on (3) Ae~;aM~ 

EICITATION POWER 
(1) VAC (hat side) 
(2) VAC (comm) 
C3)24VDC + 

1 t.ltS 
2 ,__ 
s IS1lt 
<\ 7000 

M!LAJ'~ 
(1) ...... k0 (2) 
(3) ...,.. .. c. ,., 
(5) HI C. (6) 
(7) L.o N.Q. (I) 
(9) LO N..C. (1( 
(11) I..QI1..D c. (14 

• N.o ... Nom.tv t 
N.c ... Normllly. 

C-= Corm1on 

-·- .. 

BW13181a 
rOtlllled 1W 
ffomvtew 
sbcnmllere 

1,..;::..-------=u • ~ w /llylr'IQ lead and plug. (4)24\IDC-

C..-.Z-7 
OpUons and features vary between models, contact factory tor specifics. 

· ~ --- ............. ... ..... u • .,.,. ••u-.lfi,.~tinna mav chanqe. 

(~ 
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··wuMOORE 
' INDUSTRfEl- Data Recorder Module-anrrt"~~r!:ll Module 

May 1991 

Description 
The DAM Data Recorder Module prov1des a s1mple 
and accurate method to collect, store and evaluate 
process (temperature, pressure, level and flow) data 
for trending, troubleshooting, alarm1ng and 
calibration. 

The DAM is the ideal replacement for troublesome 
strip and Circular chart recorders. It collects current 
(e.g., 4-20mA) and voltage (e.g, 1-SV) process 
s1gnals from s1gnal transmitters, conditioners and 
other analog dev1ces, and safely stores the collected 
values 1n dig1tal form The DAM then transfers the 
data directly 1nto a w1de range of popular personal 
computers via an RS-232C format. Once down
loaded, the menu-dnven DAM Support Software is 
used to display the data 1n report or graph form 
Custom reports and graphs can also be created by 
transfernng the data 1nto compatible data base 
programs 

For collect1ng stored data from the DAM w1thout 
remov1ng the umt from 1ts collect1on locat1on. Moore 
lndustnes offers the DTM Data Transfer Module The 
rugged, hand-held DTM collects 1nformat1on from up 
to 15 DAMs. stores the data. then downloads 1t 1nto a 
PC (see back page for details) 

Figure 1. The DRM Support Software ts Used to Plot and Otsplay 
Collected Process Values tn Engmeermg Untts 

CO 1991 Moore lndustnes-lnternahonal Inc 

-
~ta Sheet 14 15 

The DRM Data Recorder Module collects, stores and 
dtrectly transfers process data mto a PC for playback and 
analysts 

Features 
• Digital data collection and transfer. Performs 

safe and accurate data collect1on wh1le reduc1ng 
costs by elim1nat1ng the need to perform t1me
consum1ng and often Inaccurate manual paper-to· 
computer data transfer 

• Compatible with popular computers. Us1ng the 
DAM Support Software. the DAM downloads 
d1rectly 1nto a w1de range of popular PCs for 
1nstant data readout and analys1s Custom reports 
and graphs can be created us1ng popular data 
base programs · 

• Battery- or externally-powered. Internal battenes 
prov1de unattended operat1on for a m1n1mum of 
three years mak1ng the DAM ideal for use 1n 
remote and hard-to-get-at locat1ons The recorder 
w1ll also operate 1ndefin1tely from an external Vdc 
power supply. 

• Time stamps data. When collected. data 1s 
automatically t1me stamped to make prec1se 
trac1ng and 1dent1f1catlon of IndiVIdual process 
events fast and Simple. 

• Loop integrity protection. The 4-20mA 1nput 
DAM Incorporates a removable term1nal block w1th 
a d1ode assembly to allow removal of the DAM 
w1thout 1nterrupt1ng the current loop 

4 

c:-z- 8 

Flow Recorder 
FR-101, 102, 103 
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DRM&DTM 
Data Recorder Module and Data Transfer Module 

and 
(receptacle 

-· - allow connec-
. Dlmen~ions_.?:13• (54.1mm) ~; -.j}~~ _, ·::"~~_.:·;~_<_,;!ion to f!1e DAM ~S;~32C 

,-,~~/''tin Smm) x ·lt.J~~ .... · .:or. '·-r."mterface cable.: 
~ . _~. ·~.:i_~S€Z-- t:;i-~·- .. - ~.-:. ..... -:. -; ... ~-:-~~- ... ~~ >';-- - ~ -: 

.~..:;:r ..:.,.,\ol,oo>..,..,.._ oo.f .:, • .,., 

.~se 

~ ... _. -~ ..... ·-."'":.1<10" '.,"'i.."'(-l-~~.:t' !;~ 

Power [t:tous1ng] -. .:-:::. > -· · 
·:j-eATTERY [HH( ·:_:~' 

• • .;..,;li.':i\iil!!' ... •• -~- • • ...... 

Data Transfer Module (DTM) 
The rugged, hand-held DTM, Data Transfer Module 
(DTM) collects data from up to 15 remotely-located 
DRM Data Recorder Modules and transfers the data 
directly into a PC. The OTM allows data to be 
collected from the DRM Without removing the unit 
from ats sampling locataon. 

Two integral cables are prov1ded with the DRM 
One 1s used to connect the DTM to the DRM during 
data transfer; the other connects the DTM to a cable 
that connects to the RS-232 port on the host com
puter for downloading. 

Operation-Information is downloaded from 
the DRM to the OTM by connect1ng the DTM to the 
DRM and pushing a button located on top of the 
OTM Indication of remaming DTM memory capac
tty can be determtned by pushing the button on top 
of the unit and v1ew1ng the LED also located on the 
top of the unit's houstng. The DTM transfers col-

lected data to the computer ustng the support 
software 

Memory-Any combtnat1on of process data rec
ords totaling up to120 Kbytes can be stored tn a 
stngle DTM. Th1s ts eqUivalent to the contents of 15 
separate DRM Data Recorder Modules w1th up to 
6,512 values each. 

Downloading-When downloading the process 
data, the host computer can be instructed through 
the support software to generate separate data ftles 
for each 1nd1v1dual data set These data files can 
then be analyzed at a later time along w1th any other 
data ftles that m1ght have been dtrectly downloaded 
from any other 1ndiv1dual recorders. After down
loadtng, the OTM memory may be cleared us1ng the 
support software so that 1t may collect 15 sets of 
fresh process data. 

It 1s also poss1ble to perform the data transfer 
from the DRM to the host computer us1ng a modem 
on each end of the communication line 

• IIITIMOORE 
INDUSTRIES 

United States Telephone. (818) 894-7111 • FAX (818) 891-2816 Australia Telephone. (02) 525·9tn ·FAX (02) 525-7296 
Belgium Telephone 031235 35 44 • FAX 031271 0017 Netherlands Telephone. 03440-17971 ·FAX: 03440·15920 

Singapore Telephone· (65) 7634511 ·FAX· (65) 7636176 United Kmgdom Telephone: 0293 514488 • FAX 0293 536852 

C-T-9 
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DRM&DTM 
Data Recorder Module and Data Transfer Module 

1-- 35.30 mm ~ 
I c1 391n) I 

...,._ ________ 116.20 mm ----------..i 
(4 S81n) 

I 80.26 mm 
(3 161n) 

Figure 3. DRM Installation 01mens1ons 

Ordering Information 
To construct the correct model number. use the 
bold face data from the DAM and/or DTM Spec1-
f1cat1on tables ltsted under "Ordenng Specifica
tions" For assistance dunng th1s procedure, 
refer to the model number example presented 1n 
the Spec1f1cat10n table 

Figure 4. DRM Connector Information 

Installation 
The DAM's DIN-style hous1ng IS des1gned for 
h1gh dens1ty mount1ng on a G-type DIN rail 
lnstallat1on d1mens1ons for the DAM are pre
sented 1n F1gure 3 above Moore lndustnes c;'so 
offers a vanety of NEMA 4X enclosures for 
1nstalhng the DRM 1n locations reqUtnng protec
tion from dust. mo1sture and corros1on 

C-I-10 
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AVAILABLE 
MENU 

SELECTIONS 

DRM&DTM 
Data Recorder Module and Data Transfer Module 

• No! d1splayec:J <::>n screen 

i 
COMPUTER 
MONITOR 

QUICK 
GRAPHIC 
SUMMARY 
OF DATA 

Figure 2. Graph1cat Presentat1on of ORM Support Software Screen 

• 
C-£-11 



Operation 
The DAM Data Recorder Moduje converts a current 
or voltage loop 1nput 1nto a senes of values which are 
stored 1n a secure solid state memory Sampling the 
mput once per second, the DAM can store up to 
6,512 m1n1mum. average or maxrmum sample values 
(1 e .. MIN, AVG or MAX, or all at the same trme, or 
MAX+ MIN. MIN+ AVG, or MAX+ AVG) at user
defined rntervals. The Interval can be selected w1thrn 
a range from once per second to once every e1ght 
hours If memory capacrty 1s set for 6,512 average 
values and the record1ng perrod 1s set for once per 
m1nute. the DAM can record up to 108 5 hours 

The DAM can then be removed from tts collectron 
locatron and plugged tnto the senal commun1catrons 
port of a host computer vra an RS-232 Interface The 
data may also be collected from the DAM usrng the 
DTM Data Transfer Module (see back page for 
deta1ls) 
"The DRM can perform square root extractiOn and has an accu
mulator wh1Ch 1s 1ncremented every second by the current 
read1ng It also has an alarm logg1ng funct1on that can be turned 
on or off wher~ the DRM does not record unt1l the 1nput exceeds 
an alarm set po1nt 

Support Software 
Moore tndustnes· user-fnendly DAM Support Soft
ware retneves data d1rectly from the DAM or from the 
DTM Us1ng the transferred 1nformat1on. the software 
performs the computatrons necessary to store and 
d1splay graphs and pnnt out the trme stamped data 
records. 

The software rs also used to rnrt1ally program the 
DAM By processing user-entered menu choices. 
the software sends the proper commands to the 
recorder so that a number of parameters may be 
programmed includrng: recorder ID, time/date 
settrngs, recording rate. alarm levels. and statistiCS to 
record. IBM-PC compatible, the support software 1s 
supplied on either a 5-1/4 inch double-sided, double 
dens1ty floppy disk or a 3-1/2 inch floppy d1sk in MS
DOS format. To use the support software, the follow
Ing equipment is required: 
• IBM. AT & T. Compaq or other true compatible 

(consult the factory for a complete ltst of compat
Ible computers); 

• At least 512K of memory; 
• One double-srded, double dens1ty d1sk dnve (Two 

preferred): 
• A CGA. EGA. or Monochrome graph1cs card, 
• A compatible mon1tor (CGA. EGA, or Mono

chrome). 

• An optronal IBM compatrble graphiCS printer. 
• A senal commun1cat1ons port configured as COM 

1 or COM 2, and 
• An MS-DOS operat1ng ~ystem (vers1on 2 11 or later) 

Software Main Menu 
The DAM Support Software features an easy-to-read 
ma1n menu that displays a summary of the DAM's 
status. main menu selections and qu1ck plot graph 
(see F1gure 2.) 

Recorder Status-The top half of the screen •s 
devoted to a summary of the recorder's status The 
un1t's clock sett1ng. alarm status. and storage caoac
rty are all diSplayed along w1th other pertrnent,n!or
matton such as: Ltne 4 1ndrcates whether the values 
betng saved are mmrmums. averages or m.axrmums 
L1ne 6 snd1cates the length of the user-specthed 
record1ng penod rn HH/MM/SS format; and L•ne 7 
1ndrcates how much data (1n un1ts of t1me) are slc'ed 
1n the recorder's memory Note that when the 
memory ss full the Lrne 7 value rema1ns constant 
srnce at the end of each record1ng penod the orcest 
data IS discarded to permrt storage of the most 
recently recorded value 

Main Menu Selections-Main menu select•ons 
(F1-F6) are presented in the lower left port1on o: r.,e 
screen. Of these. the two functiOns that wtll hke'v :::e 
performed the most are: Analyze Recorder Data tF 1) 

whtch 1s used mostly for drsplayrng. graphrng a .... o 
pnntrng recorder data. and Program fhe RecorcEr 
(F2) wh1ch IS used to program the parameters 1n ·~e 
Recorder Status (upper) portron of the menu (1 e ·re 
clock. alarms. recordrng period, storage capac:ty 
etc.). Other marn menu selectiOn functtons tncluOe 
Process Another Recorder or DTM (F3); Change 
Baud Rate (F4): and Emulating a Dumb Term•nal 
(F5). A Utilities funct1on (F6) is also tncluded and 15 

used for system configuration or to scale the re
corder to the appropnate eng1neenng umts 

Quick Plot-This port1on, which is located on :ne 
lower right portion of the screen. is used to provtOe 
an unsealed graph1c summary of the data contall"'ed 
in the recorder. This can be done without hav•ng to 
perform a detailed analysis of the data (whtch can be 
performed using the "Analyze Recorder Data• selec
tion functron- F1 ). The Quick Plot funct1on. there
fore. can be used to tell if the attached recorder 
conta1ns data that IS of further tnterest. 

T...-....nc.: IBM anaiBM·PC are rraelemar•s ot lnre-,auonal Bus.ness Mac· •• , 
CorDO<aton MS.DOS IS a lraCiemark of MICI'OSOI1 Inc AT & r IS a lraaemaro <:' - .~ .. c 
rerePilQne and Telegral)t! Inc CompaQ IS a uaaemar• ot CompaQ Compyr.,. 
Corporatoan 
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DRM&DTM 
Data Recorder Module and Data Transfer Module 
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The Sentinel is a powerful level transmitter or multi-po1nt level 
sw•tcn in a cost effective package. The leading edge, 
mJCtOproceS&Or-based circuitry l'laS nonvolatile memory, so it 
needs no ba.J!ery backup to protect from data loss. Powerful 
diagnOstiC$ check all m<ijor aspects of the system, while 
MagneCai offers the user the grearest improvement in R.F. 
Capacitance - little or no level t:hange needed to 
c:slibrate. 

Features 
+MagneCaJ 

• 3 bUtton/4-<frgit t.e0 da%a 
enrry of aJI parameters. 

• One smaJI revel Change 
needed for jnitial 
calibration in most 
cases. 

• Up to 4 relay control 
points, Series 802 
transmitter, and 8 relay 
control points. Series 
822/832/842 polnc 
switch calibrated with 
no level change. 

• Units can be shipped 
pre-calibrated so no 
level change is needed. 

• Some units c::an be 
precalibrated in one 
.,edium (eg. water) 
then applied ro any 
oU'Irlr media. 

+SentineJ dlagnosdc::a 
·POW8!1ul~ 
~ U'le system every 
10 seconds minimiZing 
the need tor rouUne 
malnl8nanc:e chec:lcL 

• Isolated 4·20 mA outPut 
includes 0·90 second 
clamping to stabilize Signal 
in turbulent applications. 

• Optional intnnsically safe 
probe circuitry (with on
bOald baniers) allows safe 
usa even with bare probeS 
in hazardOuS media. 

• I.S. remote mount models, 
up 1D 800' (240 m) of cable. 

• Integral or standard 
remote mount up fD 2500' 
(760 m) tor application 
ftexibjfaty. 

• a fD 4 DPDT relays yietd 
• wide appticalion flexibility 

for most alarm and ecntrot 
schemeS. 

• Relay• 2 and 3, Series 
8321842 point switch 
models only, may be used 
for lead/lag pump 
sequencing. 

• OlagncstlcS display up • • Probe cin::ullry 18 aesigned 
and tested to meet tEO -
erecnrostatlc discharge 
specification 801-2. 

to 16 error messages 
•howing status of • 
microproceAOr. stored 
da2a. cable, preamplifier 
and probe for slmpllftad 
uaubleshOc?Ung. 

• QiagnosUcs c::hac:k the 
integrity of the probe. 

• One relay can be 
dedic:alea as a diagnOS'GC 
alatm. 

• Ou:Jpur sagnaJ can default 
to 4 mA. 20 mA. or last 
value, on Series 802 
transm&rrer. 

• 0 to to second time a8Jay 
eliminates relay chatter 
clue fD turbulence. 

• Uaabla with au Kotron 
probea for excellent 
application flexibility. 

Kotron Sentinel R.F. Level Transmitter 

Appllc::ations 
• HydlocarbonS & solvents .. 

• Conoswes- acids & 
causUcs 

7 Level Probes 
LE-101, 102. 103 

8 Level Switches 
LS-101, 102, 103 

• Powders & gr8nutars 
• High temperature/ 

prasura liquids 

--------------------The level and flow specialist 

C -I- 14-
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Principle of operation 

The amount of cap:acstance 
developed in any vessel. IS · 
determmed by the size 
(surface area) of !he probe. 
the distance from the probe 
to rts ground reference. and 
the dielectric C011$tant ot the 
medium It 1s measunng. 

Assum1ng that the probe's ' 
mount1ng pos&t&on and the 
dielectric of the medium 

lnbinsic safety 

are fixed, the amounr of 
capacitance, developed 1n 
any vessel, becomes 
dependent upon the 
probe's diameter and 
length to determine its 
sutface area. Adjusting the 
combination of the probe's 
diameter and length (and 
its prox•m•tY ·to grounct 
reference), in any given 
application, can generate 

Models 8X2·1XX4-XOX and 8X2·1XX6-GOX are FM and CSA agency 
approved for use as an intrinsic:aUy sate arcu.it per lhe insU'udions on 
Drawing 99-5043-(]()t shoWn below. 
NOTE: CSA IS not ava~la.ble for GI'QI.Ips S a F. 

lnbinslcally Sa~nte lntrinseque 

WARNING: SubSC!tution ot components may~ il'lbinsic safety. 

Hazardous l.oc:atlon 
lnlrinsic:ally Safe 

: Non-Ha:il'.illdoua Lac::llion 

Clus L II, Dl. Oiv. 1, 
Graups A., 8, C. D, e. F, G 

I 
I • • 
' I 
I 

• • • .............. : 
I 
I 
I • • • • 

NOT!S: 
.• Dtnring9~ 

1. The NEC must be follawed when installing tis~ 
2. For lnatalladon gutc111r1c:11. see AHSIIISA RP 12.8. 
3. The r8SIIIat1Ce b8lWI8n a. auodaNid ..,.. ir*ll'lslc safety 

gRU\CI tmmirlallnd ea&'ltiii!Ual be.._ 111M one otun.. 
<&. Non-hazardous area equipment conMCUid to m. &siOCI.atiCI 

apparatu:a should noe use or gener.wt men lhln 250 110111. 
S. The CCIIII calM series IIICiuCbu1ce and shunt c::apar:ilanca .,......... 

IN u:soc:rated appandUa Md CM ....,.... Pft\11:111 ...,. ftCIC erceecl 
the lndicllted vaJua for _.,ble gn:114111: 

Grow Ma. caaaetcanm M-.lnduetlmee 
AB o. 13$1.F OA7mH 
ce 0.92W: 1STmH 

OFQ 2.19jlll 3..53mH 

.. 

the necessary capacitance 
required by the electronic 
ei""uitry. 

As the media rises and 
falls in the tank. the 
amounr of capacitance, 
developed between the 
probe and the ground 
reference. also rises and 
falls. The Pulsatel c:i""uit. 
mounted on the probe, 

.... 

changes t~e capacitance r 
signal to a variable \. # 

frequency, Series 
82218321842 point level 
switch or a pulse wave 
form Series 802 level 
lranamrtter, proportional to 
the change m level. The 
Series 802 amplifier then 
convens this digital pulse 
signal into an isolated 4-20 
mA analog output s•gnaJ. 

t.1 

Moclels 8X2•1 XX6oGOX are FM ana CSA agency apprDVed tor use · 
as M inmnslcally sare cifCLflt per tne •nstrucUOns on Drawinv 99-
5043-002 snown below. · 
NOTE: CSA iS ncrt IMUiable for Groups E a F. 

AVERTJSSEMENT: La Sl.l~on Cle composams peut compomet'll'e 
Ia stlcuntit intli....ecp.te. 

Haardaus Loeatloft 
ln1rlllslcally .,. 
ClaM L B. m. Oiv. 1. 
Gtoups C, 0, E. F, G 

: HUIIniiiOUs LocmJon 
; Explollion proof 
: CIMIII, Dlv.1, Gtoupa C. D 
: Oust IgnitiOn Proof 
1 Cilia U. m. Dlv.1, 
I Grau.-1. F, G 
I 
I 
t 
I 
I • I 
I 
I 

' 

NOTeJ: .. 
1. 1'I'Mt NEC ti'IUIIl M followecl when tnStalling this equipmetL 
2. For inslaiJadon guiclancl. see ANSIIISA AP 12.1. 
a. The~ Mtween the ...ociared ~ lrurtnslc ~ 

SJftoiUI'd tl!lminallnr:t eanh ,...,. be lesllt\lft one onm. 
~ Hon-ha.zatcloua area eqUipment connected to ltle assoaated 
~ lhOUICI not use or genensae more lt'llln 250 Wlca. 

s.. The rota& cable ana indudanCe lnd sl'lunt caP" nnca betwMn 
lbl II$0Cialll appatlllu$ and the remate Pfcbe nmr ncx aceed 
CM tndica.Did values for applic:al:lle groups: 

GroUD M-.. Clpacdaftett Mn.lndUCblftce 
AS 0.13f'F 0.47mH 
ca 0.92~otF U1mH 

OFG 2.891'F - 3.53mH 

2 C-£-1~ 
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Electrical specifications 

Oescnation Specification 
120 1/AC. 50-60 HZ 

Supply Voltage 240 VAC, 50-60 Hz 
24VDC 

Signal 
4-20 mA (lsclmed). reversible 
1000 Ol'lms-max. loop teSistance 

Range SpFrmnunum 
Output 50.000 DF maximum 
Senes802 Oamprng o-90 seconc:fs 
Transm1tter 
Moc:t&lsOnly Accurac:v 8et1er than 1.0% ct &1)111 

Repeatae~hry s.l% 

Uneanry ::.5% 
Etttry 3·Bunon Keypaa :, 

Oata lndicallCn 4-0IQltLSO 
1 Overflow LED (18f1'1P) for +10.000 

AC 10A 0 120/240 VAC tasiS'dve 

cc:. lOA o 30 vee resiStive - o.s A o 125 vee TeS~St~Ve 
Relays Set POUlt D-!O,OOOpF 2to40POT Range 

Differential 0.50 pF minimum. 

- Flange 50.000 pF maxunum 

nmeOelay o-90 Seconds 
l.ewel Rising. Fallitlg, SoCI'I 

Agency approvals 

Agency Moc:JetNo. Approv.lf 

IX2•1XXO.XXX (Integral) ~(Weamerpn;d. 
8X2-1XX1·XXX (Remote) NEMA4X) 

H.IZiraoua (Elq:dosian proal, 
IX2·1XX2-GXX On11!9ral) NEMA4X) 
8X2·1 XXl-GXX(RimGII) Clallll Oiv. 1. Gtou;s C & D 

OaJU/Civ.1, Grau!»E.F&G 
lnii'U'ISICilly Sate Remora 
(WedW CK'QOI, NEMA <IX) 

8X2-1XX4-XXX (Remore) when JNIIalled pet Magnetrol 

' dniiiMng 9H()43.001 
Clasl L ll & DL Dill. t. 
Grol.tDI A. B. C. 0, E. F & G 

Hllz:aldous (&pfosion piVOt. 
FM NEMA 4JQ With 1111111--

IX2·1XXS-GXX (lnteQr.ll) Safa Plabe Qa.iay 
Clual/Civ.t. GlaupsC& D 
aa.Dit:Jv.1. Glulps B. F &G 

lntltnSicaly Safe Aemoce 
~proal, NEMA 4X) 
..... inii:IIJed "'Magneaal 
dnlwlng. 1043-001 
Call I. II & IlL OIV. 1, 

8X2·1XX&-GXX {Remote) 
.._A.e.c.o.e. F&G 

tfla:ant:luS Remora( ......... . pn:ICif. NiMA 4X) .., lriD1r'llic:lll 
Safe Pn:IDe Cln::uilry wtlen 
lnatalled per Magneln:ll dlawlng 
9J9.5043.0Q2 • . 
Clulll Olv. 1, Glaupla C & D 
Clalslr/1:»1. 1. ~B. Jl & G 

CAUTION! Agency t;UJngs are based panaaJiy on d'l8 prcper probe 
setecUon. Refer to 'l.fte cnatt at 'l.fte nghr for .apl)t'OIAKI c:cmblnauons. 
1> To l'lltlln me TYPE 4X CSA ranng. ltlese urut:s musr be ordered 

With a steel cover. 

<FRI>e5.83.'96 87:49 HO.lS PAGE 3 

Oescrlation Specification 
Power Consumptlcm 15 1/A mblmUm 

Humidity 99% Noncndenslng (6edronc:s) 

Operating Pres.sl.lt8 Dependent upon probe setec:IIOI'I 
and Temperarure See bulletin !0·125. 

EledloStalic:: Oischal'ge 
Per IEC spedlc:aliGn 801-2. Protec:tlon 

. 70 ms 10 appiQX. 2 seconc1s, 
Respcnse Tune depencling UJX~n prooe . . .. . 

C8piiiC:IIanc:e ancl avetaglng value 

Temperacure CoeffiCient 
z .01%/dagree F otSerr:aow 

..&O"F 10 +160"F <• .01SCYJdegree C) 

(-C"C ID +70"C') lrAput l/ollage: <1 pF overu range 

'Maximum .Ramota Sr.atldan:l~ 2500 Feet (760 m1 
Mount Distai'IC8 lntnnsally Safe: 800 Feet (240 m) 

Agency ModMNo. Approval 

8X2•1XXO.XXX (lnteqtai)CJ Non-Haz:atc:ICI (Weauw PftXlf. 
8X2·1XX1-XXX (Remote)¢ TVPE4X) 

~1XX2~ (Integral) 
HazaRfous tE.xploson proct. 
TYPE4X) 

8XZ•1XX3-GXX (Reft'IOUI) Clase I/ Oiv. 1, Glaups C & 0 
ClassD/Div.1.~G 

lnlrinslcally Sate Remota 
(WUII'Ier PtOat. 1YPE 4X) 

SXZ.1XX4-XXX 'tRemDti)Q when installed per lo1agneval 
drawing 99-5043-G01 . 
Clau I. D & DL DiY. 1. 
Gf'OUps A. B. C. D & G 

Hazansous (Explosion praot. 
CSA 

~-1XXS4XX (lnflatll) 
TYPe 4X) ~~With r.m.a~~y sate 
Prabe Cin::uitly 

Class 11 Dlv. I, Groups C & D 
Oassll/Div.1.GID..I!:tG 

tnrrinslc:ally Saf8 Remora 
(E'aplosion ptOQI. TYPI! .&X) 

~ insQIIed "'~ 
drawing 99-504CI01 
QuaL .D & DL Olv. 1. 

U:Z..1XX6-GXX (Remota) 
Grot.tps A. B. C. D &. Q 

Hazardous Aamaat (~ 
~4X)WIIh 

Safe Pn:lbe Cirallly 
..... insralled pet MagMII'QI 
O'awlng 99-5Q43oG 

C1ass l/ ON. 1, GtOUp8 C & D 
0..11/0v. 1,Gtal.lpG 

7'tt1 Oigit In Al'fll"Mid Probel Elect. Model NO. 

0,1,4,6 All~ 
2.3 All insulated. dgid probes (except 41·5023) 
$ All pratMIS (exc8Pt41-5023) 

C -I -It 3 
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ENVIRONMENTAL APPUCA TIONS ~,;co 

9 Extraction Well Pump 
P-101, 102, 103 
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Performance Curves 
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600~ 
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--~ 400 
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OI'BUoTIIIOR.UIGIII-1 Zto7QPU 

5E25 (1'12 HP) 

5E21 (1 HP) 

5E17 (3/• HP) 

5E12 ('l2 HP) 

5E8 Ph HP) 

..SE3 (% HP) 

~~ 

ot::t:!::t:t±1W:t: 2 
3 4 

CAPACITY (GPM) 

Materials of Construction 

SE 
Rec:fi.Fio4 Environmental Pump 

5 

3450 ~ 
RPM r: 

6 7 

GRUNDFOS ENVIRONMENTAL MOTOR LEADS 
Connector.Siee¥8~ ~'304·Stainleiii · : · '!::! 
Connector Potting Scotch Cast #4• Epoxy 

wNiton•Cap 
connector Plug.. .v.'IIU&£3£ Yi Watt 
lead Insulation Teflon• 

GRUNDFOS Pumps Corp • 2555 Clov1s Ave • Clov1s CA 93612 
Support Centers Allentown PA • Allanta. GA 



GRUNDFOS~ 

• Submittal Data 
JOB or CUSTOMER: 

ENGINEER: 

CONTRACTOR: 

SUBMITTED BY: 

APPROVED BY: 

ORDER NO.: 

SPECIFICATION REF.: 

Redi-Fio4 
Environmental 

Submersible 

3450 RPM 60 Hertz 

DATE: 

DATE: 

DATE: 

• Dimensions Technical Data 

• 

FLOW RANGE: 1.2 to 7 US GPM 

MOTORS: Grundfos MS402E Environmental Submersible Motor (Standard) 
MaJimum Operating Temperatura: 104°F (400C) 
Ma1lmum Operating Pressure: 220 PSI 
Ma1lmum Number of Starts Per Hour: 100 
Minimum Recommended Aow Past Motor: 0.25 ft/sec 
(NOTE: Franklin Pollution Recovery motor is optional.) 

DISCHARGE SIZE: 1" NPT 

PUMP END CONSTRUCTION MATERIALS: Stainless Steel and Teflon• 

INSTALLATION: Unit to be installed vertically for submerged operation. 

Electrical Data, Dimensions, and Weights <D 

C- I-11 
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Process Gauges 

The .Acragaget .1500 Series process gauges 
are extremely rugged, accurate, and are 
designed to meet the most precise 
requirements of the process industry. 

-· .......... 
·4No·. 

10 Pressure Gauge 
PI-101, 102. 103 

<FRI>BS.B3.'96 8715~ HO. 15 PRGE 11 

Series 1500 

Specifications 
DIAL SQE: 4S 

·-cASE : Phenolic. 
WINDOW: Double strength glass standard, 

acryliC or shaller proof glass 
available. 

RING: Polyprgpylene. 
DIAL: YJhlte cmtad aluminum with 

black maJtcings. 
--- POINT-ER: MicroiTIS!el ad:i•IStabte. black -· 

CCIIilled aluminUm. 
MOVEMENT: 300 Series stainless atnl, or brass 

c:ampletely adjustable. 
BOUROON TUBE! Phosphor bronze or SS. 

SOCKET: Brass, camon steel or SS. 
CONNECT10NS: 1~ NPT LM or LBM standard. 

114• NPT and special 
- - •. - -- - . . c:CI'Inections-available. . 

• ·ACCURACY: :t 0.5% FS (Grade 2A). 
RANGa See TabJe VII. 

OP'I'IONS: This gauge is liquid fiUable 

Refer to last page for Model Selection Chart. 

C-£-20 
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Model Selection Chart 

• 
Table 1-Series 

. 
Tabla V-Connection 

01-100 Series 1-118" LM 
02-200 Series 2·118" CBM 
03-300 Series 3-114" LM 

~ 04-400 Series 5-114" LBM 
' .. 05-500 Series 6-112.LM . .· a&:600 Selie$ 7·112• LBM 

07·700 Series S.114" Autcclave LM 
10..1000 Series 9-114 .. Autoclave lBM 
15-1500 Series 0- 30612 PI Socket 
1&-1600 Series 
17·1700 Serie5 
18-1800 Series Tabla \II..FDI Fluids 
19-1900 Series 1-0iy 

. 
20-2000 Series 2--Gtyeenn 

3-Sinc:one OC.200 
4-Mineral OIJ 

Table D.Oial Slza 5-Fluorolube 

• 1-1.8 
2-2.0 
3-2..5" Table Vl~nges & 
5-3.5" Seal• 
6-4.0"' AA-30'"Hg VAC.O 
7-4.5" AB-30-0-15 PSI 
w.cr AC-3().0..30 PSI 

AD-30460PSI 
-- A.E--30..().100 PSI 

Tableiii-TubiiSocket Af-30..().150 PSI 
1-Phosphor Bronze I Brass AG-30..().200 PSI 
2-316SS I Carbon Staal AH-30-0-250 PSI 

- ....... 3-316SS/316SS . • AJ.30.0.300 PSI 
4-Mone!l Monel AJ.0.15 PSI 
5-SS Bellowa I SS AI(..()..3Q PSI 
8-Brass Bellows I Brass AJ..0.60 PSI 

AM-0-100 PSI 
AN.().160PSI 

Table IV..CU. A0-0-200 PSI 
A-Plastic, AB.S •• or Equal AP..()..300 PSI 
•&StaeJ - l\Q:0..400 PSI 
C-Stalnless Steel AR.().SOO PSI 
Q..Phenolic AS.().OOO PSI 
F-Aiurninum Flangetess AT..()..80() PSI 
1-StainleSS Front Flange AU-0-1,000 PSI 
J.Aiuminum Front AV..0.1,500 PSI 

• Flange-Hinged Ring AW..().2,00Q PSI 
" AX-o-3,000 PSI P..SS lJ..CJamp 

R..Aiuminum Front AY-0-4,000 PSI 
Flange-ThreaCSed Ring AZ..Q..S,OOO PSI 

BA-o-6.000 PSI 

Page 18 c-I-21 

Not all combinations are 
possible - Please consult 
factory. Other options are 
possible. 

BB-0-8.000 PSI 
SC.0..10,000 PSI 
8[).0..15,000 PSI 

• BE..()-20,000 PSI 
GA-60" H2Q-O VAC 
G~" HzO-O VAC 
GC-40" H30-0 VAC 

. . GD-30" H20-0 VAC 
GE-20" H20-0 VAC 
GF-10" HzO-O VAC 
GG-10..().10" HzO 
GH--15-0-15" H20 
Gl-20-0-20" H20 
GJ.30.0-30" HzO 
GI(..40..0..4CT H20 
GL-so-o-50"Hz0 
GM..o-10" H20 
GN.().15" H20 
G0-0-20" H20 
GP-0-30"Hz0 .,t. , ... w 

GQ-0..40" HzO 
GR-0-60" H20 
GS-Ch90" HaO 
GT..o-100" HzO -
GU-0-160" H,O 
GV.().20Q" H20 
GW-0-300" HzO 
GX..()-1 PSI 
GY..o-2 PSI 
GZ-0-3.PSI . ·-
HA-0-5PSI 

-H&0-10PSI 
HD-50-50'" H20 
Hft9-SO" HP 
HQ.0-150• H20 
·~PSI 

lc-3--151CM50 PSI 
IDo0=-2.500" PSI 
IF-3-1510-300 PSI 
IG-3-1510-1,500 PSI 
IH-3-1510-5.000 PSI 
11-3-1510-500 PSI 
0<..().3000 PSI/7600 RAM 
IM-0-7,500 PSI 
IQ.3-1510-1200 PSI 
IU-3-1510.2000 PSI 
IV-3-1510-3000 PSI 
fY-0-100 PSV0-230 ft HzO 

, 

-

:J 
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AIRANoVACUUM VALVES 
• 

• 

Only A~n Gives 

~ IIJ(o) Guaranteed Protection 

1 G1ves absolute protection to p1pe lines 
2 Ehm1nates nsk of collapsing line due to vacuum 
3 Exhausts a1r when hne IS f1lled 
4 Allows a1r to re-enter 1mmed1ately when hne drams 

Plus these exclus1ve features at no extra cost! 

5 Stamless steel floats-Guaranteed individually tested 
6 ASTM quality matenals guaranteed throughout 
7 Every valve hydrostatically, factory tested 

Why and -Where To Use 
Air and Vacuum Valves 

An A1r and Vacuum valve has a large ventmg onf1ce and 1s used to 
exhaust large quantities of a1r from a p1pehne when be1ng filled or a 
'deep well pump column when the pump 1s started, etc. Once the 
hne IS filled the A1r and vacuum Valve closes and rema1ns closed 
until the hqu1d is dramed and pressure returns to atmosphenc. The 
Air and vacuum valve w111 then 1mmed1ately open to allow a1r to re
enter the line and prevent a vacuum from develop1ng . 
A1r and Vacuum Valves do Nor open to exhaust the small pockets 
of a1r wh1ch collect 1n the line while 11 1s operatmg under pressure. 
We h1ghly recommend for maximum p1pehne flow and pump efft
Ciency Automatic Air Release Valves be used· m conJunction w1th 
A1r and vacuum Valves. The Automatic A1r Release Valve will 
elimmate constricting &Jr pockets from form1ng at the high pomts of 
the p1pehne. 
The m1mmal cost for the AutomatiC Air Release Valve will quickly 
pay for Itself in m1nim1zmg head loss thru the pipeline realizing 
energy sav1ngs. 

'SEE BULLETIN 586-A/R VALVES FOR VERTICAL TURBINE PUMPS 

AVAILABLE FOR SERVICE UP TO 1000 P.S.I. 

SPECIFY OPERATING PRESSURE IF BELOW 150 P.S.I. 

ON SIZES 4" AND LARGER THE PLAIN OUTLET C 

PROTECTOR HOOD, AS ILLUSTRATED HOWEVER T 
92 FLANGED OUTLETS ARE AVAILABLE AND REC 

WHEN VALVES ARE USED INSIDE THE PUMP HOL 

SERIES 140 
112 INCH THRU 3 INCH 
OUTLETS ARE NPT THREADED 

SERIES 150 
4 INCH THRU 30 INCH 

OUTLETS ARE PLAIN WITH A STEEL 
PROTECTOR HOOD. THREADED OR 
FLANGED OUTLETS AVAILABLE. 

Replace Shut-Off Valves with APCO Butterfly Valves 
Costs to excavate pipeline trenches can be greatly reduced 
by using APqo Butterfly Valves for isolation instead of gate 
valves. 
APCO Butterfly Valves are economical, reliable and much 
shorter, permitting a reduct1on in depth of trench. See Below. 

A SERIES 
1100 

-ADDITIONAL AIR VALVE INFORMATION- BU!..!..ETIH 
...... - .. ··- ..... _ -"OULD I USE? 10 •••••••••••••.••••••..... ?3 

C-
-rr_ 

3 
'LVES ••••••••••••••••••.•..••.... · • a

6 ~ . TICAL TURBINE PUMPS ........ • · · · · · · · · 13 
~~~Jt~E':,u:.:~~v~~Acuu;..· vALves: : : : : 7~oo 
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TRUE UNION SAFE BLOCK BALL VALVES 
ADVANTAGES: 
• Unique capsule design • truly maintenance free 
• Double block feature 
• Dual end conne~m installation versatility 
• Pressure rated • psi at 73°F ... 
LIMITED WARRANTY 
If this valve fails under normal operating conditions Wllhin one year of purchase, the mlll•uu•,..,. 
turer will replace the valve capsule FREE of charge, provided the valve is returned to them 
accompanied by a report stating the actual oonditlon of the failure. 

FEATURES: OPTIONS: 
• FuD port on 1/4"-4• size 
• Blow-out proof bottom entry stam 

• Stem extensions 
• ~ square operating nut 

• All sizes rated for vacuum service • TEFLON encapsulated 0-ring kits 
• Spring retum handles 
• Mounting pads for acluators 
• L.oclcing handles 

PVC,( MAXIMUM TEMPERATURE 140°F) CPVC (MAXIMUM TEMPERATURE 200°f) • 
soc. ~1HD. PRICE FLANGED PRICE 

SIZE PART .PART EACH PART EACH 
(IN.) NUMBER NUMBER ($) NUMBER ($) 

1/4 BV10025S BV10025T 26.75 - -
318 BV10037S BV10037T 26.75 - -
112 BV10050S BV10050T 26.75 BV10050F 39.00 

314 BV10075S BV1007ST 31.00 BV10075F 47.00 

1 BV10100S BV10100T 38.00 BV10100F 55.00 

1·1/4 BV10125S BV10125T 50.00 BV10125F 73.00 

1•1/2 BV10150S BV10f50T 62.00 BV10150F 91.00 

2 BV10200S BV10200T 82.00 BV10200F 119.00 

soc. THD. PRICE FLANGED PRICE 
SIZE PART PART EACH PART EACH 
(IN.) NUMBER NUMBER ($) NUMBER ($) 

112 BV20050S BV20050T 37.00 BV20050F 62.00 

314 BV20037S BV20037T 46.00 BV20037F 76.00 

1 BV20050S BV20050T 56.00 BV20050F 88.00 

1·1/4 BV20075S BV2007ST 79.00 BV20075F 130.00 

1·112 BV20100S BV20100T 93.00 BV20100F 144.00 

2 BV20125S BV2o125T 129.00 BV20125F 199.00 
NOTE: Pnces shown above are for valves With VITON 0-nngs, 

EPDM Q.nngs available on request 

NOTE: Prices shown above are for valves With VITON 0-rings, 
EPDM 0-rings available on request. 

TRUI l SIZES 

2 Ball Valves 

E FLANGED PRICE C., VALUES 
~ PART EACH GAUMIN. 

NUMBER ($) (11 PSI 

6 Drain Valves for Dual Containment Piping J BV10300F 271.00 480 

I 
I 

-- . - --
-

D BV10400F 429.00 600 

BV10600F 792.00 600 

:ts shown are for valves with VITON 
ble upon request 

: 200"f) 

. FLANGED PRICE C., VALUES 
I PART EACH GAUMIN. 

NUMBER ($) (11 PSI 

.. I I:SV'.o!OOOOS I BV20300T I 369~00 BV20300F 517.00 480 

4 I BV20400S I BV20400T I 633.00 BV20400F 858.00 600 

NOTE: t_ 4• valve ventured Prices shown are for valves with VITON 0-rings, 
EPDM O.nngs available upon request 

. COMPLETE VALVE ACTUAnON PACKAGES AVAILABLE FOR VALVES SHOWN ABOVE. 
CALL YOUR LOC.t" ---··-- -------- -·-;E INFORMAnON. 

C-Ir-f-
a me 1)anlea 

171 
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CHECK VALVES 
POSI·CHECK CPVC SWING CHECK VALVE 

Use this valw for positive prevention of 
backflow in highly corroSIVe matenals. Sol
ids in suspension can be handled with ease 
while maintaining flow rates and pressure 
drops the same as an equivalent length of 
pipe. The angled EPDM seat and CPVC 
weighted flapper des~gn requires approxi
mately 1/2 PSI or 1.5 footofwaterc:olumn to 
seal. Short laying length facilitate easy 
installation in tight spaces. 

SIZE 
(IN.) 

1 

1·1/4 

1-1/2 

2 

3 

4 

PART PRICE 
NUMBER ($) . 

H1520CP-100FL 24.75 

H 1520CP-12SFL 24.75 

H1520CP-150FL 26.25 

H 1520CP-200FL 40.75 

H1520CP-300FL 75.00 

H1520CP-400FL 106.25 

PVC SPRING CHECK VALVES 
• Swimming Pools • Industrial Application 
• Hot Tubs • Potable Water 
• Spas • Solar Systems 

..... 
FPTXFPT SOC X SOC PRICE 

SIZE PART ' -·--PART EACH 
(IN.) NUMBER NUMBER ($) 

1/2 1001~FL · 1011~FL 6.20 

314 1001~7FL 1011~7FL 6.35 

1 1001.·10FL . 1011-10FL 9.65 

1-1/4 1001-12FL . 101 1-12FL 12.35 

1·1/2 1001-15FL. _ 1011-15FL 13.15 

2 1001-20FL 1011-20FL 19.25 

NOTE: 2 lb. spnng available on request 

Use in irrigabOn systems. and for preventing t 
materials rn waste water 6nes, sump pump disp 
stations or ejector systems. Use also where mrn 
is required 

PVC, soc X soc 
SIZE PART PRICE 
(IN.) ':.NUMBER EACH (S) 

1•1/4 152CH2FL 9.90 

1·1/2 : 1520-tSFL· 10.45 

2 ~15~FL 18.25 

3 ~4~-;:_ 30.00 

4 · ~--ts2o.:4()f:a;r·- . 
~... ~ . . . .. . ... - 42.50 

This foot valve sa-een may be threaded 
directly into the intake srde of any threaded 
valve, c:onwrllng it to a dependable foot 
valve. The screens are produced from a 
high-densrty polypropylene and are self
cleamnir~g 100 mesh. 

Chatter or turbulence found in other check valves is reduced or e6minated by these 
valves. The exclusiw vane system that controls flow through the valve plus the angled 
seat with Buna-N assures a positiw seal against backflow everytime. The valves are 
available in socket or threaded ends. · 

• 112 LB. SPRING STANDARD 
• MAINTENANCE FREE 
•POSnTVEBUNA-N-SEAL 

3 . Check Valves 

CLOQPR!VBmON AREA.:::,. 

• No metallic parta, corrosion resistant. 
• Full flow design. 
• PVC weighted and shielded flapper will 

retain back pressure up to 125 paL 
• Designed for both horizontal or vertical 

usage. 
• Pressure rated 125 pal at 72"f. 

FOOT VALVE SCREEN 

e-rr-~ 

• PRESSURE RATED AT 200 PSI 
• REDUCED CHATTER 
• NSF USTED SE-14 FOR 

POTABLE WATER SERVICE 

·\ 
- -... ·-. _ _.. - . 

PVC BODY· COMPRESSION 

SIZE PART .;.PRICE 
(IN.) NUMBER EACH (S) 

1·1/4 1500-12FL 14.45 

1·112 1500-15FL 16.10 

2 1500-20FL 25.45 

3 1500-30FL 47.35 

SIZE PART PRICE 
(IN.) NUMBER EACH($) 

1/2 18~Fl .60 

3/4 18Q0..07Fl .65 

1 1800-10Fl .95 

1-1/4 1800-12Fl 1.20 

1-1/2 1800-15FL 1.25 

2 1800-20FL 2.80 

amemiM ties 
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Top Section Wrlh 

COVER No. 4848 
Adjustable Frame and Torsion 
Spring Assisted Cover. 
Cover Finish Available: 
AI grip 
Paint 
Galvanized 

18" Square 
Knockouts 

6" Dia. Sump 

- ·. ·. 
·-· 
~· .. 
-~. . . 
.. : . · .. .. ·.·. ·-· 

UTIL 
PLEASANTON. CA 
PLEASANTON OF 

C COPYRIGHT 1991 ISSUE. SEPTEMBER 1 

.:-

6060-LA 
6'-0" x 6'-0" x 6'-0" 1.0. VAULT 

.... 
~ ,, ,. 

4 Concrete Vaults 

c.. -ff-6 

·. . .. 
.. . .. . . . . .. . . . 
·-· 

~ 

0 ,, 

"' 

Note: Other Depth and 
Extensions Available 

ULT CO-. 
• FONTANA. CA • WILSONVILLE. OR 
183 • FAX NO. (51 0) 846-4904 

PAGE 13 
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PVC SCHEDULE 80 PIPE 
SPECIFICATIONS 
ASTM: The material used 1n the manufacture of pipe for Ryan 
Herco Products Corp. will meet ASTM-D-1784-65T for a PVC 
Type 1 matenal. The Schedule 40 and Schedule 80 Pipe con
forms to ASTM-D-1785. 
CS (Commercial Standard): CS-207-60 is the industry stan
dard for Schedule 40 and Schedule 80 PVC p1pe and is met by 
ptpe from the Ryan Herco Products Corp. in both schedules. 
PVC pipe meeting this specification has the same O.D. and I. D. 
as the corresponding schedule of iron or galvanized pipe. 

All PVC pipe except 1/8", 1/4" and 3/8" sizes are NSF
approved for potable water. 
NOT RECOMMENDED FOR COMPRESSED AIR OR GASES 

3905.-(Size No.) PVC HEAVY WALL PIPE, SCHEDULE 80 
3907.-(Size No.) HARVEL HIGH QUALITY PVC, SCHEDULE 80 

Size 
No. 

SCH. 80 LARGE-DIAMETER PROCESS PIPE 

HARVEL HIGH QUALITY 
PVC SCHEDULE 80 PIPE 
• Highest quality - best appearance. 
• Cosmetic applications. 
• Special storage and shipping. 
More than 30 years of thermoplastic pro
cessing experience makes Harvel pipe 
the leader in quality product. Only the 
finest domestic raw material compounds 
are selected and carefully blended to as· 
sure consistent physical properties from 
run to run. State-of-the-art processing and 
testing equipment are combined with com-

meet industry expectations. To further in· 
sure quality, unannounced inspections are 
conducted routinely by independent third 
parties such as NSF and UL 

. prehensive quality assurance programs to 

BvanHerco 
PLUID PLOW SOLUTIOMS 

Harvel's technical team provides reli
able answers to tough questions regard
ing material selection, product QPplica
w-. ........__,_~- • . system 

S Discharge Piping 

c-.zr-7 

!Ciuct is 
oection, 
upe{ior 

Standard length: 20ft. 

$.75 
1.06 
1.43 
.42 
.57 
.83 

_, 
-' 
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HDPE 
' 

I PWmG 

a-
ORDER INFORMATION & PIPE DATA 

ORDER.INFOR.MAnON 

To &SSlD'e ex.pedieDt J:umdliDa. please scau=: 
PIP£ OR TUBING FOOTAGE; IPS OR crs 
S~ SDR OR MINlMl1M WAU,.; COIL 
LENCinl OR STRAIGHT LENGTH; 
DESIR.SD SHIPPING DAT£ AND 
DESTINATION. 
Miuimum Order: S100.00 

Please scmd oniers co: 
P.O • .Box608 
Stale Hipway 32 
AbDoville. SC 2962(1 
(803) 446-2136 

1280 Jettenon Line 
Co.lum, CA 92324 
(714) 370-1881 

:'01 £. Hlpway 31 
TX 7Sl10 

) 4--5622 
1806 Weat Scone Avmae 
Fllrfteld. 1A 52'-'6 
(515) 472·3137 
Or: 
P. O. Bo~t 23530 
XDo.IYille. TN 37933 
(615)966-5822 

Olbcr mea and SDR'aare avallablo OD 
&pedal order. Writ& or cantor prt.c:e anc1 
dchvcry. 

All orclers are subjecl r.o PLEXCO 
acceptance and c:um::m. coadl&m~ ot sale. 

PACKAGING DATA 
SILO PACK iaa vetdcallllek of ODJ.II 
1rn.pped to a DOIII'etUIJIIb1 pt.llet. . 
BULX PACK ia • t'CCIIDiular bundle of 
lflllab& len&lblofpipeiCIIJICI With WOOd 

member~ t.Dd ~··--SILO PA<'.KS ad Btn.K PAOCS may a. 
combiDed wboD feuible 10 acbleve Tmctload 
roquucmcnca. 

• 

COn..ED PIPE & TUBING PIPE DATA 

112· crs 1.0 

3SO 
500 

94l137 2.37.5• 1.911• .lUS" 
942145 

3'"1PS u.o . soo · 948141 3.soo· 2.1.56" .nr 
1000 • 901136 

STRAIGHT LENGTHS PIPE DATA 

.07 

.10 

.13 

.64 

1.39 

. ......... t .... (·~ )' . ·~., ······- .... , "'~··•·,~.:.......'*..(:.: ·;;,~·~ ~ .... -kl"",(··,n·~· .............. ....... 1··-.-·r:,M 
~"•'''ll "'1"''"-·"r''·•<<.~,..u,•J{,..''I"'~':'!,.;/ ,,-",':•v••• >"··r-l·" ·~• ~S<t\'('X">~'~~'·'''' '•••t)''H~ 

~f:~~:~~,;:.~+:~:~:~~~:~,~~~~\j~~i:-~~~~~i~1~ i~·~!~~:::)fF;~l~fL' 1~~ ~ 
.... ~:·.;-<'lo~~>~ ..... :~X;:"I(<:!,..;.:;.·:"•~~:'")~: ............... w'f;¥¥f-¥ ~~~~.~·;? .. ~;~·--~S,::..::~v~~r.,.·{.~.v;-~.; .. ~~~{J.:'!.'~ ;.,.~~~~ 
-::·~~;::~-~i.~·-~(~~:u~~: (:·.:.·:.~,.:~£:!~.Bj~'~~£w .•... ~~?~~~-~E! r: ~.:~~~~:~.:~. iJ.f,Ji~i>:~~~~:~ ~f;~-~i~k,;{;,.~~ 

2•JPS 11.0 20 902.330 2.375" 1.9lr .2ltr' 0.64 
3"J'PS Jl.O 40 948168 3 . .500" 2.826" .311" 1.!9 
4"JPS 11.0 40 948192 4 • .500" 1.m· AO!J" 2.30 
4"1PS 1].~ 40 948213 4.5B'r' 3.794" .!33" 1.90 
c5" IPS u.o 40 94&2!6 6.625" 5.349" .602" 4.97 
6"1PS 13.5 40 941272 6.625" S.SIS" .491" 4.13 

S"IPS 11.0 40 948301 8.625" 6.963" .785" 8.43 
!"IPS 13.5 40 948328 8.625" 7.271" ,Q9" 7.00 
12"1PS 11.0 40 900554 12.750" 10.293" l.UiO" J8.43 • I 
l2"1PS 13.5 40 900SS8 12.750" 10.749" .94$" 15.31 

) 



/7- Design EZ 

Micro-Form Valve Plug 

• 

• 

For addition~~l information on the 
Design EZ valve with Integral end 

c:onnec:tioM. aee S.6«iiiii.I:U (IDJ. 

Micro-Form 
Coeffi- ~ Port 
cients Dlemetar. 

ln. ln. 

AJISizea 1/4 1/2·2 

1/2 3/8 
1/2 
3/8 

Cv 3/4 1/2 
3/4 

(Uquid) 
3/8 

1 1/2 
3/4 
3/8 

1·1/2 anc12 1/2 
3/4 

All Sima 1/4 1/2·2 

1/2 3/8 
1/2 
3/8 

Cg 3/4 1/2 
3/4 

(G .. ) 
3/8 

1 1/2 
3/4 
3/8 

1·1/2 ancl2 1/2 
3/4 

All Sima 1/4 1/2·2 

1/2 3/8 
1/2 
3/8 

c. 3/4 112 
3/4 

(Steam) 
3/8 

1 1/2 
3/4 
3/8 

1·1/2 and 2 1/2 
3/4 

Total 
TraveL 

10 ln. 

3/4 .076 

3/4 .129 
3/4 .164 
3/4 .133 
3/4 .168 
3/4 .405 
3/4 .120 

'3/4 .130 
3/4 .375 
3/4 .120 
3/4 .130 
3/4 .390 

3/4 1.93 

3/4 4.06 
3/4 '4.96 
3/4 4.09 
3/4 5.63 
3/4 13.6 
3/4 3.80 
3/4 4.82 
3/4 13.0 
3/4 3.80 
3/4 4.82 
3/4 12.8 

3/4 .097 

3/4 .203 
3/4 .248 
3/4 .205 
3/4 .282 
3/4 .681 
3/4 .190 
3/4 .241 
3/4 .650 
3/4 .190 
3/4 .241 
3/4 .840 

FLOW COEFFICIENTS 

Valw OIM"ing-Percent of Total Travel 

20 30 40 50 60 70 80 

.112 .158 .224 .320 .455 .641 .910 

.226 .337 .440 .602 .884 1.26 1.71 

.312 .474 .693 1.08 1.52 2.12 3.03 

.229 .334 .448 .630 .897 1.35 1.91 

.312 .482 ....:-:698 1.08 1.56 2.24 3.26 

.639 .963 .1.40. 2.05 2.99 4.32 6.21 

.228 .331 .438 .620 .903 1.29 1.79 

.308 .464 .697 1.04 1.55 2.11 3.12 

.618 .952 1.43 2.05 2.96 4.14 6.31 

.228 .331 .438 .620 .903 1.29 1.79 

.308 .464 .697 1.04 1.55 2.11 3.12 

.610 .950 1.43 2.05 3.01 4.48 6.80 

2.95 4.45 6.39 9.20 13.1 18.6 26.6 

7.03 10.3 13.7 18.9 27.3 38.2 54.0 
9.54 13.6 22.1 32.5 46.1 65.0 96.3 
7.19 10.2 13.5 19.4 28.0 40.8 58.9 
9.70 15.1 21.6 32.2 47.2 67.4 96.8 

20.3 29.4 43.0 63.3 93.0 137 203 
7.18 10.3 13.6 19.2 28.0 40.0 58.2 
9.65 15.2 21.7 32.0 46.9 67.7 95.6 

19.7 30.3 44.2 63.5 93.8 139 207 
7.18 10.3 13.6 19.2 28.0 40.0 56.2 
9.65 15.2 21.7 32.0 56.9 67.7 95.6 

19.8 30.0 44.8 65.5 98.2 142 210 

.148 .223 .320 .460 .655 .930 1.33 

.352 .516 .685 .945 1.37 1.91 2.70 

.477 .680 1.10 1.62 2.30 3.25 4.82 

.360 .510 .675 .970 1.40 2.04 2.95 

.485 .755 1.08 1.61 2.36 3.37 4.84 
1.02 1.47 2.15 3.17 4.65 6.88 10.2 

.359 .515 .680 .960 1.40 2.00 2.81 

.482 .761 1.08 1.60 2.34 3.38 4.76 

.985 1.52 2.21 3.18 4.69 6.95 10.4 

.359 .515 .680 .960 1.40 2.00 2.81 

.482 .761 1.08 1.60 2.34 3.38 4.78 

.990 1.50 2.24 3.28 4.81 7.10 10.5 
0
1'hto col-- .. c,---c.-_ .. c,- ...... ,_c:, __ .... ,~--

• 7 Globe Valves 

Catalog 10 C-.II-? 
Page 1·1 02.8 June 1985 

Flow Up 

Eqaal Pereeatage 
C~1racterlstlc 

~em• 

90 100 
and c, 

1.22 . 1.49 .60 

2.13 2.39 .88 
4.11 4.47 .85 
2.58 3.18 .90 
4.36 5.21 .83 
8.15 9.00 .61 
2.45 3.04 .80 
4.21 4.94 .81 
8.39 9.88 .88 
2.45 3.04 .80 
4.21 4.94 .81 
9.43 11.5 .81 

37.2 48.4 31.8 

71.5 86.7 38.3 
136 160 35.8 

80.9 109 34..J 
135 176 l3.8 
270 323 35.9 

78.0 104 34.2 
134 179 38.2 
285 365 370 

78.0 104 34.2 
134 179 38.2 
295 383 33.3 

1.86 2.42 31 I 

3.58 4.34 38.3 
6.80 8.00 35.1 
4.05 5.45 38.3 
6.75 8.80 33.1 

13.5 16.2 35. 
3.90 5.20 34.2 
6.71 8.95 38.2 

14.3 18.3 37.0 
3.90 5.20 34.2 
6.71 8.95 38.2 

14.8 19.2 l3.3 

.;; ., ... 
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BRAIDED POLYURETHANE HOSE 
• Withstands oil, grease, fuels and many chemicals. 
• Abras1on-res1stant. 
• Low-temperature flex1b11ity. 
• Contams no plast1c1zers. 
• Res1stant to weather, ozone, and radiatiOn. 
• Smooth 1nner and outer surfaces. 
Now you can employ the combination of supenor abras1on 
resistance and higher workmg pressures, w•th Ryan Herco's 
braided polyurethane hose. It's not only far stronger than 
unreinforced tub1ng; 1t 1s an ether-based, not ester-based, 
urethane, providing superior resistance to moisture and fun· 
gus. Its mcredible low-temperature flex1b11ity outperforms braid· 
reinforced vinyls as well. Because of the dual extrusion, barbed 
insert fittings (not compress1on type) are recommended. 

Size 
No. 

:: ..055 
..072 

~·..080 ---

HERCO·FLEX WIRE-REINFORCED 
PVC TUBING 
• Spiral steel wire reinforcement incorporated within the walls 

of flexible PVC tubing. 
• Made from non-toxic ingredients conforming to FDA stan-

dards. NSF approved for potable water. 
• Kink· and crush-res1stant. 
• Handles both positive and negative pressures. 
• The glass-like clarity on the mirror-smooth surface provides 

outstanding visual flow characteristics. 
• Lightweight, yet tough and abrasion-resistant. 
• Full vacuum transfer hose • 

iifi HY.i!nHerco 
~ PLUID PLOW SOLUTIONS 

8 Hose 

e-zr-1o • Call1-800-848-1141 
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9 Magnetic Flow Meters 

\(AIERHAWK 
FOR IRRIGATION AND OTHER 
WATER MONITORING 
APPLICATIONS 

.. 

; ·. · · · · Predictable ~ C-C-/1 c Flowmeter · 



The Sparling Model621 Waterhawk electro· 
'l, \ magnetic flowmetei is an obstructionless. 

ow-maintenance alternative to mechanical 
flow devices. Thrs wafer-style meter 

offers the user economical flow monitoring 

he Waterhawk is a flangeless 
meter for p1pe sizes 
1' to 8" in diameter and 
can be installed between 
AWWA. ANSI, DIN, BS, 

• AS. or JIS flan~es. 

The rugged flow sensor is constructed of 
cast ductile iron protected by a tough 
polyurethane liner for excellent corrosion 
and abrasion resistance. 

Stainless steel electrodes are standard, 
but several other high-tech cho1ces are 
available. The Waterbawk res1sts scale 
buildup and eliminates the need for expensive 
electrode cleaners. A high-input Impedance 
c1rcutt assures opt1mum signal to noise ratios. 

.Built-in groundrng electrodes make it 
unnecessary to install costly grounding rings 
or straps m most applications utilizmg 
metallic p1ping. 

with all-electromc performance made poss1ble by 
Sparling's bi-polar pulsed de technology. 

r 

You can equip tile Waterhawt in 
tour diflerent configurations: 
1. As a blind transmitter with analog 

and/or optional pulse or 
frequency output 

2. With an optional LCD flow rate 
indicator. 

3. With an optional 8-digit totalizer. 
4. With both flow rate indicator and 

totalizer. 

The Waterhawk Includes These 
Value-Added Features: 

• Isolated Allalog Output 
• Built-In Grounding Electrodes 
• Positive Zero Return 
• Adjustable Damp1ng 
• low Aow Cut-Off 

The Waterhawk is protected 
by a Two· Year Warranty. 

C-§-/2 

You can consrder the Waterbawk for liqu1ds with 
conductivities as low as 20 micromhos/cm. 
The Waterhawk's standard configuration 1s a 
blind transmitter. but it is also available w1th 
LCD digital flow rate ind1cator and e1ght-d1g1t 
flow totalizer. 

The Waterhawk's performance rs independent 
of liquid density, temperature, VISCOSity or 
pressure. The s1mple design allows you to 
install the meter quickly with unskilled personnel. 
It's virtually marntenance-free. Set it and 
forget lt. 

• No Nonsense Reliability 
• Proven Technology 
• Unequaled Customer Support 

The electronics transmitter. housed 1n a 
NEMA 4X cast aluminum enclosure. 1s 
mounted on the flow sensor horizontally as 
standard. It can be remote mounted when 
application conditions dictate. Vertical 
transmitter mounting IS available as an optton 
The electronics are completely interchangeable 
throughout the saze range. 

An isolated 4-20 rnA output proportional to flow can 
be interfaced with a chart recorder or remote mounted 
indicator. The ophonal24 Vdc pulse or frequency output 
is easily connected to an exlernal device. 

Applications include well monitoring, waste 
water. cooling water. potable water and 
many other less corrosive liquids. 
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........ ~pmn rresrs:si - e·m•n no 

{MM) (INCHES) Max. fuD scale A B c 
3FPS 33FPS 

25 10 16 48 53 7.69 2.92 4.1)6 12.09 

50 2.0 7 21 231 925 4.25 406 1365 

80 3.0 20 60 660 1058 5.40 6.06 15.28 

100 4.0 35 105 1155 ' 12.22 6.60 6.06 16.62 

150 6.0 88 264 2910 14.60 9.00 8.00 19.12 

200 8.0 147 441 4850 16.65 10.70 8.00 21.37 

• Gallons per nunute calrula!ed at adUal meter 10 

r5 (l 

J A 

0 J 
VERTICAL MOUNT 

Standard Specifications 
Full Scale Range .•..•.••••••• From 0-3 to 0-33fps (0-10 mps~ 
Accuracy (Freq. OutpuQ .•••.. ±2.0% of rab11-33 fps (.3-10 mps~ 

±0.02 fps below 1.0 fps regardless Of full scale. 
Repeatability ................. :t:0.2'!ft ful scale. 
Outputs .....•.......••..••..•• lsalaled analog 4-20 mAde into 800 ohms 

(Scaled pulse or frequency optional~ 
Power Requirements ••.•••••• 100. 117, 230 vac ±10% 50160 Hz. 

(24 Yell: opli0nal4 Will) 

Power Consumptloo .......... Lass 1han 25 VA 
Transrmtter ............•.•...• Cast alumrnum with corroszon resiStant epoxy 

coating. 
lnteQral.or remote mounted. 
NEMA « {Remol8 mount req'd. >1SSOF • 
fTO"C~ 

flow Sensa, Housing ..•••..•. Cast ductile iron W1ttl COITOSIOR 
leSIStant epoxy epoxy coating. 

End Connections • • . . . . . • • • • - Requires mstallallon between ANSI. 
AWNA. OIN, BS. AS or JIS flanges. 
Grounding nngs may be 
required. 

llaL Pracus Temp ........... 18QOF (820C~ 
Enin:lamealal Rating ••••••.•• NEMA 4X hose-down proof. 

Eleclrlcalllatlag .......... General Purpose. 

Poslliwe Zero Return. . ...•••• Drives output to mro at ncHiow ~ 
Pre-amp Impedance ......•••• 1012 ohms minimum. 
Amlllent TeJII1*Iblrl •••.....• ·200 ID 12QOF (·30<' to 49"C~ 

-Damplag ...................... AI:Ijustablt 2·12 secondS 
Low Flow Cut-off •.....••••••• Fixed, 2'% F .S. 
Electnldes .. . .. .. .. .. . .. 316 S13!nless steel standard (others optional) 

Liller ................ Polyurethane. 

Candactivity .................. Minimum 20 micromhotcm. 

Options 
• Flow rate mdlcator/totalizer. 
• Eledrodes: (TIIanium. Tantalum. Zircomum. Hastelloy C). 
• Remote mounted transmitter >1580f (71J<'C~ 
• Ver1Jcal transmitter mountmg. 
• Mountmg hardware and gaskels. 
• 24 Vdc power supply 4 Wire. 
• ± 1.0% rate calibratiOn. 
• Scaled pulse/frequency output 
• Submergence proof sensor construction 

For further mformaliOII. request product d.ita sheet PDS-621 C-d -/3 
~ . . .. . . . . 

. At Sparling Total Qua/it Mana ement is a ·cor r t · · 



BALL VALVES FOR ON-OFF SERVICE 

• TECHNICAL DATA - -- - --MAXIMUM FLOW RATE ---
.PI'888Ure Drop To Atmosphere (.t. P) PSI 

,SCFMofAir . ~ 
at70°F (21 °C) ·: --< 

~llotWatar 
. , 70°F(21°C) 

;CatiJ~.: :t::~""' .: 
·:_io-~:. 

....... _._, .. ., .... .. ~".!--'".-- Pressure Rating TempendUre 
~~_urfi~r . ~Cv 50-- .. 100 ::· _-g~ .50 100 

@ 70°F (21 °C) Rating ~-~ ,....,.._ 
=~~-- --- .-;------=-

-41S2 0.2 2.7 7.6 13.5 0.6 1.4 2.0 
2500PSI -42F2 0.5 6.9 19.1 33.9 1.5 3.5 5.0 

-4284 0.6 8.3 22.8 40.6 1.9 4.2 6.0 
(17,200 kPa) 

-43F2 1.2 16.6 45.9 81.3 3.7 8.4 12.0 
-43F4 0.9 12.4 34.4 61.0 2.8 6.3 9.0 

3000PSI -43M4-S4 1.6 22.1 61.2 108.4 5.0 11.3 16.0 
(20,600 kPa) -4384 2.4 33.2 91.8 162.7 7.5 16.9 24.0 +50° to 150°F 

-4386 1.5 20.7 57.3 101.7 4.7 10.6 15.0 ( + 10• to 65•C) 

-44F4 3.0 41.5 114.7 203.4 9.4 21.2 30.0 
-44F6 2.6 35.9 99.4 176.3 8.2 18.3 26.0 
-4486 6.0 83.0 229.5 406.8 18.9 42.4 60.0 2500PSI 
-45F8 6.3 87.1 240.9 427.1 19.9 44.5 63.0 (17,200 kPa) 
-4588 12.0 166.0 458.9 813.7 37.9 84.8 120.0 
-45812 6.4 88.5 244.8 433.9 20.2 45.2 64.0 

5tandlrd viiMs Me factory set for 1000 PSI (6800 kPa) warting pressure. 

• Minimum panel thickness- 1/8" 

• ~~~n 
--+-__. 

I ~ I • An 
an ' 

THICKNESS. [ ~ ~ HOLE DRILL 

~ 
tan 
bol 10 Sample Ports 
Ina 

t g ));:::~ ~ for 
COl 

- t:l'l1ii/fif7 All 

P-I~ Ins 
~.....-F Val -
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3 
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Palent8d number. Esample: 5S-43H-A. ,_ 
TABLE OF DIMENSIONS . - NOTE: For diiMOII-, 1ee &able on pqe 5 (euept dim. "A., • 

Ball Valves Connection Size .. - Dimensions• 
Catalog -Orifice 
Number* ln. mm Inlet Outlet A 8 8, D E F F, 0 H w 
-41S2 .093 2.4 \SWAOELOK \SWAGELOK 2%, 1'1a. 1'1. 'Y.. \a 1% Y. '\a 1'%. ,. 
-42F2 .125 3.2 '4 Female NPT \FemaleNPT 1\ '%. •,;, ''Ia. \a 1% Y. '\a 1'Y.. ,. 
-4284 .125 3.2 Y.SWAOELOK '/.SWAGELOK 2'/. 1% 1% ''&. \a 1% '1. '\a 1'%. ,. 
-43F2 .187 4.8 '4 Female NPT '4 FemaleNPT 2 1 1 ~. \ 1'%, '1. '\. 1't;, 

'" -43F4 .187 4.8 '/.FemaleNPT Y.FemaleNPT 2'h. 1'1. 1%. ~. " 1'%. '1. '\. 1't;, 

'" -43M4-S4 .187 4.8 %Male NPT Y.SWAGELOK 2%, 1 1%, ~. " 1'7.. '1. llfu 1't;, 
'" -4384 .187 4.8 '!.SWAGELOK Y.SWAGELOK 2'h, 1%. 1%. ~. ' 1'%. '!. '\. 1't;, 
'" -4388 .187 4.8 \SWAGELOK \SWAGELOK 2% 1'A, 1'A, 'h. % 1'%. '!. Ufaa 1't;, 
'" -44F4 .281 7.1 Yo Female NPT '1. FemaleNPT 2% 1% 1'1. ,;, 'A. 2 ' 1'4 2%, 1\ 

-44F8 .281 7.1 % FemaleNPT \FemaleNPT 2% 1'/. 1'1. 'A. 'A. 2 ' 1% 2%. 1\ 
-4486 .281 7.1 \SWAGELOK \SWAGELOK 3% 1%, 1%, ,;, 'A. 2 ' 1% 2%, 1\ 

• -45F8 .406 10.3 % FemaleNPT %Female NPT 3% 1't;, 1't;, "h. '%, 3 \ 1'k 2~. 1'f. 
-45S8 .406 10.3 %SWAGELOK %SWAGELOK 3'%, 1'%. 1'%. ''!., '%, 3 % 1% 2~. 1'/a 
-45S12 . 406 10.3 %SWAGELOK Y.SWAGELOK 3'%, 1'%. 1'% • ''!., ''/., 3 % 1% 2~. 1'4 
*Fora complete Part Number, add SS for 316stainlesssteel orB for brass as a prefix to the Catalog NIIIIIIJK 

• DimensiOIIS shown with SWACELOK nuts fingeHight. All Dimensions in inches. Dirnen510115 for reference only- subject to change. 
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Grundfos W' Inch 
Stainless Steel Well Seal 

Part No. Part Name 
165102 Well Seal 

WELL SEALS ARE A V AIL.ABLE 

W11H VARIOUS DIAMETERS 

AND CONFIGURATIONS 

14 Well Seals 

C-II-IS""" 
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PIPE LINE STRAINERS 

FOR CORROSION SERVICE 
Function: The stramers trap and hold foreign partrcles that 

would be detnmental to processrng equrpment. 
In-line service: The strarner element is easy-to-clean, wrthout 

removrng the body of the unrt from the line. 
Screens: 1/32" perforations are standard rn PVC and CPVC. 

316 statnless steel screens are avarlable in most perfora
tron and mesh s1zes. 

• Gray PVC or CPVC 
• V1ton o-ring seal 

ORDER INFORMATION: 
535D-(Size No.) STRAINER, gray PVC threaded 
5351·(Size No.) STRAINER, gray PVC socket 
532Q-(Size No.) STRAINER, Hi-Temp CPVC threaded 
5321-(Size No.) STRAINER, Hi· Temp CPVC socket 

Size 
No. 

FL~ 

Nom. 
Pipe 
Size 

1-1/4 
1-112 

Gray 
PVC 

$43.40 
'"'\.- 48.40 

52.90 
96.80 
96.80 

114.00 
254.00 
446.00 

15 Y -Strainers 

HI· 
Temp 
CPVC 

- -f.: ~105.00 
•.. 116.00 

. $'·. ,146.00 

ORDER:5412-(Size No.) FLOAT VALVE. PVC 
No.) FLOAT VALVE, 

• Bushed from 112• size. •• MPT fittings. 

The PVC or polypropylene construction throughout allows for 
use with most acids, caustics and distilled and salt water. The 
EPDM 0-nng seals are standard (Viton is ava1lable upon 
request). At ambient temperatures, the maximum operatrng 
pressure IS 80 psi. At reduced pressures, PVC valve may be 
used up to 140'F, polypropylene up to 180'F. 

CLEAR PVC 
See-through body 

LINE STRAINER 
• The spigot end rs easy to use. 
• The flow and condrtion ofthe screen is visible from the outsrde. 
• You have a wide chorea of screens- it comes fitted wrth 20-

mesh, but screens wrth 8, 12 or 30-mesh can be ordered 
separately. 

ORDER INFORMATION: 
5353-(Sfze No.) STRAINER, 

clear PVC, spigot ends 
Size Nominal PVC Clear 
No. PlpaSim 5353 

,...:--oos 112 134.90 
-oar 314 40.20 ....... __ - . -
..010 1 44.40 
..012 1-114 77.50 
..015 1·112 77.50 
~-· 1:"2:£· "fie:1o " . 
;#.Q!IO .;.· . 3 -~ -~94.00 

FLOAT VALVE FOR RINSE 
TANKS 
• Saves valuable tank space. 
• No lever arm to break. 
• No float ball stem to break. 
• Easy installation. 

No more broken float stems-just a 
continuous flow of water, automati
cally-and only when it's needed. 
When the desired water level Is 
reached, the valve shuts off, positively 
and automatically. Use in plating rinse 
tanks or for maintaining water level in 
any open tank. Do not immerse in 
strong oxidizing chemicals. These 
valves are molded of Fiberglass rein
forced Nylon and ABS plasticwrth rub
ber and stainless internal parts; the 1" female pipe thread 
connects to the inlet line. Repa1r kits and replacement parts 
available - call for details. 
ORDER INFORMATION: 
541Q-010 FLOAT VALVE, 1•, threaded ............. $45.00 

BY.!nHerco 
FLUID FLOW SOLUTIONS 

c.-a- 16 
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Harmsco· Up-flow Cartridge Filtration ... 
A Design so Superior it's Patented/ 

Harmsco's up.ftow des1gn out performs com.oentional filters! To under
stand how up-flow filters work. foUow lhe d1agram shi7Nn below: 

Fluid enters the filter under pressure and flows through the filter 
media. holes in the center tubes and perforattons 111 the rods that hold 
the canndges 111 place. /18 the ft&ICI continues JtS palh, rt 1latt5 upwanl past 

No Air Entrapment During Operation 
Air emrapment during operatiOn JS ebminated 
because the outlet (top of the standpipe) IS IOCai
ed a1 the biQ/1 point of the filter. 

Superior to Conventional Filters 
AJr accumula~~on IS a common problem with con
ventional filter designs because tlleir outlets are 
located below the Ullets. Reduced efficiency results 
s1nce the filter media cannot be utiliZed Where aJr 
has accumulated. 

No Vents 
Because a~r traVels upward wrth the fluid and exits 
the filter lhrougn the standpipe. vents to disCharge 
accumulated aJr are not requited. (If Wfll3 are 
raqusred, I•CSS With vent lit!mgs are available l 

Superior Filtration 
Slnc;e 100% of the media is used 100% at the 
time. supenor flltrabon is assured! 

No Fluid By-pass During Servicing 
Fluids cannot tly..gass Harmsco filters during ser· 
v1cing because the filter's outlet (top of standpipe) 
is located 811f18 the filter's inlet. A significant' 
advantage in critical firtranon appfiCatJons! 

the top seal where it SPills over into the standPIPe as It hrts the filter's 
domed hcJ. Notice tne top ot the standpipe is at the !'ugh pomt ot the 
tllter. Also, note tl'le filter cartridges are sealed at tile bottom and held 
in place w•th threaded p1pe caps on the Harrnsco model shown in thiS 
d1agram. ThJS unique d!Sign otters tne fclk7tllng s1gnmcam advantages: 

Electro·Polished 
All Harmsco lndustnal Filters are electro-polished 

,_,...._ "... for increased reSIStance to corros1on. 

Fail-Safe Lids 
Lids come standard with w1ng nuts so they may 
be easily opened without tools. Multiple studs pro
VIde fad-safe closure. No single-bolt damp closure 
usecl! (HIF-1so.FL. and HIF-2~ filters come standard 
wJtll l'leX nuts). 

Compact Design 
Our compact. space sav1ng cles1gn requires less 
floor space than other f11ters. We have more 
cartridges With more filter media than. ~ne! 

Pressure Rated 
Harmsco lndustnal Filters may be sately used 1n 
pressures up to 150 psi. 

Cartridge Cluster Filters 
Cartridge replacement 1s made easy with urtndgl 
t:IIIIIM filters since the entire set of cartridges are 
remCMd at one nme for qu•ck canndge change
out or deanlng • 

A fllflliH of Harmsco replacement &lllr Clr· 
D1dlll .. IMIIallll tDr a wldl •ge aiiCIIIJi
caaou IUIIU'illg plealld taiga fDr law 
...... drllp, 1noased Iller ..._ loag fillllr 
nms aad lower fillrlltiDft costs. 

ltariDICo flhlr c:anndgea C8ll lie clea1lld llld 
reused ill most atiDIIWiOM and most lltlcroR 
I'ICillp. entinl d..-r can be cleaaecl witiiOul 
~ty •• cllowa lblllle. 

Hannsco Iiiler lloiiSinp 10 •ccormnodate 7. 
U. 1&. 21 and Z4 camldps ulitiZI: our unique 
"aatridge clu&lllf" Claslan faf easy cartnCige 
rti!ICMIII. 

c-ZIL-2._ Cartridge Filter 
CF-201 
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Up-Flow Stainless Steel Industrial Filter Housings 
cartridge ftltars (304 stalaless steel, PVC standpipes, CPVC cartridge llolders & caps for tsmplliltUres to 1400f.) 

~2,.f•CQ! :IUSlSt " f!tt .\.:t• 
rzs-, (J':',a:c 't-~r .. :.r ·t· 
.- tdi•:t; :·· #~:.,;:··(t,.,~-: 

HIF-7 HIF-14 HIF-16 HIF-21 HIF-24 

Row rate (GPM) Up to 30 Up to 60 U~no 75 Upto90 Up to 105 
Number af stcl. canndges 7 14 16 21 24 
Altemanve cartndge Single only 7 doubles 8 doubles 7 triples 8tnples 
Pipe siZe (Male NPT) n!t" n;• 2" w.· 2" 
Fdterheigllt 19.s- 28'" 28" 11" :rr 
Floor space required 13" X 13" 13" X 13"' 13" X 13" 13" X 13" 13" )( 13" 
seMce naght clearance 35"' 48" 48" ss· 68 .. 
ShiDplng weiQht (apprax.) 291bs. 391bs. 391bs. 50 lbs SOibs. 
Pressure ranng 150 psi 1SO PSI 150 psi 150 p$1 150 pst 

Large capadly filters With cattndge lifters tor my canndge removal 

~?t c'"'~=·::. ·4:it" •*u! ... 
·'7,:;; :acs ;::; rt'TI;;-It 

.Mg't S12C' ~4 :l":'•C9~5 

.If i! :·-..11 

lftF.G HF-7& HIF-100 HIF-150-FL HIF-200-R. 
Row rare (GPM} Up to 175 Up to 300 Up to 400 Up to 600 Up to 800 
No. ot std. cartridges 42 75 100 150 200 
AltematNe canridge 14 tnples 25 tnples 50 doubles 50 tnples 100 doubles 
Pipe size (Male NPr) 2" 3" 3" 4" ftanged 4"' flanged 
F1tterhelgrn 40"' 42" 52'" 41" 58" 
floor space reqUired 18" X 18" 20" X 20'" 20" 11. 20. 28"' X 28" 28" X 28• 
Service height 68"' 70"' rr· 76 • 93"' 
Shipp1ng wt (appnJ(.) 1001bs. 129 lbs. 188 II:IS. Z74 lbs. 3211bs. 
Pressure rating 150 psi 150 p$1 150 PSI 150 psi 150 psi 

11&111; Wing-nuts srandaRt for lid dos&n wlltl no toolS reQUited. (He nuts standlrd for HIF-150-FI. and HIF-2QO.Fl filters ) Pllellts: lnclucrnal fdters are rnanutx· 
Nred under one cr more at lhe IDIIowlng patent$. U.S. Palents M3.72Q.322 and M.187.179: Canaaa ri77.6i3. Grut Bntam 11.31'2.014. WeSI Germany •2ii618 7fJl 
France •7.246.864: HuftiQM t$.174.8t6. OUier pmms pending. 

Pl.- _, btlet ,.., fill 11111111/liMIII ~ ,.,.,SII# drMtiul ,_., IUfi, Ml fllflltr lrJIIIigh lem/lfll'llllf'l 11/lhutiiiA 

C:-17Z -3 
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• UD REMOVAL WITH 
WING-NUT CLOSURE 

• 

• 

Drain filter housmg, remove Wtng-nuts 
and hd for easy access to filter car
tridges. 

CARTRIDGE INSTALLATION 

UD REMOVAL WITH 
HEX NUT CLOSURE 
Hex nuts are SW1dard With HIF-15Ml 
and HIF-2QG.Fl models. With these 
filters. a speed wrench may be used 
tor fast lid removal. 

CIUIIIIr fillerS 111gb Capa;llf Fillills 
Install cattridges on I'IOidlng rodS and lns&all cattriclgas on cartridge litters. 
secure With str.Doht lhread lli~:~e cap. one SlaCk at a llme. 

UD .REPLACEMENT 
Replace wmg or hex nuts systematicall)t worlang opposite to one another. 
With wing-nuts, "hand-tight" i5 normally suffacient. H~ In extreme 
duty applications it may be necessary 10 lighten to 75 Inch lbs. of torQue. 
Over·hghtemng can cause damage to rim gaskets; do not use pry bars. 

HARMSC00 
REPLACEMENT 
Flll'ER CARTRIDGES 
A full line of Harmsco replacement 
cartridges are Milable tor a Wide 
range of applicalions, tearunng 
pleated design for !Qw pressure 
drop, mcreasecl filter areas. long 
fdter runs and 1171N filtration costs 

CARTRIDGE CLEANING 
Harmsco filter cartridges are deanable and reusable in most applications 
and most rrucron ratinos. For best results, clean cartndges when pressure 
differential tS 12·15 psi above start-up dt!ferential. If cartridges are to be 
replaced allow pressure differential to climb to 25-30 pst above start-up 
differential or when flow has diminished to an unacceptable level, indicat
Ing cartridge is at capacity. 

Caruidge Cleaning in Aqueoua Applications: 
Clean cattnelges w1t11 pressure nozzle us1ng standard hose. Direct spray 
at an angle to remove particulate.. Follow these directiOns tor best results: 

Oils in aquuus soluli1111: Soak cartndges in a solution of tri-Sodium phos
phate or s1milar strong detergent (2 lbs. to ten gallons of water). Soak 
up to twelve hours. Rinse aner soaking. 

Org1nic matzer 111d algae in lquBDUIItJiutlon: Use tn-sodium phosphate 
or sim11ar strong detergent as described above, plus one pmt of liquid 
chlorine to kill organte mmer and algae. Soak canndges one hour or longer 
unDI surface is no longer slippery. Rinse after soaking. 

Calcium & mineral depDSits: Follow directions for oils descnDed above. 
Rinse cartridges thoroughly for approximately ten minutes in a solution 
of one part of munanc acid to twenty parts of water. Rinse cartndge 
thoroughly With Wilier. 

tauUon: 
Do not nnse c:artndges wil/1 acid umll oils and orgaruc matter are removed. 
Use detergent tm and IaDow with aad soak lor mineral removal. Flush 
catllk2ges wllh water after muna~ or tn-sod111111 pho$ptWe baths. 

Generally It is not possible to clean Harmsco cartridges when filtering 
peuoleu~bai&liqWd$, taxlc substances and when using one mtcron and 
suiHnicron cartndges. 

DIMENSIONS 

-:-----·F;;:= ::::::! 
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A 

A I C D 

HIF-7 19Yl'" 13"' 13" 3'h" 
HIF-14 28" 13"' 13" 3 5116" 
Hlf·l6 28" 13" 13" 3 718" 
HIF·21 31" 13" tr 3'11" 

HIF-24 31" 13" 13" 4" 

HIF-42 40" 18" 18" 5 318" 
Hlf-75 42" 20" 20" 6 318" 

HIF-100 52" zo· 20" 5 718" 
HIF·150-FL 48" Z8"' 28" 5 3116""" 
liiF -200-Fl sa· 28" 28" 5 3116""" 

I 

1. 
1-c--l 

Service 
HL IDieV 
Cle& Oudll 

35" 1'h" NF'I' None" 
48" tW' NPT None• 
48" z• NPT 1" NF'I' 
68" 1'h" NF'I' None· 
68" 2" NPT 1" NPT 
68" 2"' NPT None" 
7~ 3" NPT None• 

rr 3" NF'I' None· 
76" 4" llange 1'h" NFT 
93" 4" llange 11h• NPT 

• lnSiall tee flllmg and YaM! on inlet for d1'31t1 (see II\Stallabon Cltagrams) 
• • To centu of Ranged l1ttmg. 
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2 Effluent Flow Indicator 
FI-207-1 

4 Effluent Flow Tot.alizer 
FQI-207-1 

8 Effluent Row Meter and Transmitter 
Ff-207 

'• -

-

~ATERHAWK 
FOR IRRIGADON AND OTHER 
WATER MONITORING 
APPLICATIONS 

-~·- ~---,._, 
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. . 



."1 

• 

•• 

WATERHAWK Fl d n· . I D t ow an 1mens10na a a 
Nommal Meter SIZe Gallons Per M1nute' D1mens10ns In Inches 

(MM) (INCHES) ±2r·:ve Mm full scale Max full scale A 8 c D 

1FPS 3FPS 33FPS ~~~ 
25 10 16 48 53 769 292 4 06 12.09 

50 20 7 21 231 925 425 4 06 1365 

80 30 20 60 660 10 58 540 6.06 1528 

100 40 35 105 1155 12 22 660 606 16.62 

150 60 88 264 2910 14 60 9.00 8 00 1912 

200 80 147 441 4850 16.65 10.70 800 2137 

• Gallons per mmute calculated at actual meter 10 

r5 (l D 

~ 

0 

VERTICAL MOUNT 

Standard Specifications 
Full Seale Range ......... From 0-3to 0-33fps (0-10 mps). 

Accuracy (Freq. Output) ... ±2.0% of rate 1-33 Ips ( 3-10 mps). 
±0.02 Ips below 1 0 Ips regardless of full scale. 

Repeatability . . . • . . ......•. ±0.2% fuU scale. 

Outputs . . . . .......•...•••. Isolated analog 4-20 mAde mto 800 ohms 
(Scaled pulse or frequency optional). 

Power Requrrements .....••• 100, 117,230 Vac ±10% 50/60Hz. 
(24 Vdc opiJOnal4 Wire) 

Power Consumptron ......•.•. Less than 25 VA 

Transmrtter . . .........•..• Cast alummum Wl1h corrosron resrstant epoxy 
coaling. 
Integral or remote mounted. 
NEMA 4X (Remote mount req'd. >158°F • 
(70°C). 

Flow Sensor Housing . . . . . Cast duCtile rron Wllh corrosron 
resiStant epoxy epoxy coaling. 

End Connectrons. . . . • ... Aangeless: Requrres rnstaHa!lon between ANSI. 
AWNA, DIN, BS, AS or JIS flanges. 
Ground1ng nngs may be 
reqUired. 

For further mformation. request product data sheet PDS-621 

Mar. Process Temp ... 
Environmental Ratrng . . . . NEMA 4X hose-down proof. 

Electncal Ra1rng ........ General Purpose. 
Positive Zero Return . . . .... Dnves output to zero at no-flow condrtrons. 

Pre-amp Impedance.. . .... 1012 ohms mrmmum. 

Ambient Temperature.. . . . . . ·20" to 120"F ( -30" to 49°C). 

Oamping ..............•.... Acfpmable 2-12 seconds 
Low Flow Cut-off . . . ...... Frxed. 2% F S 
Electrodes .......... 316 starnless steel standard (others optiOnal) 

Liner . . . . . . . . . . . . . . Polyurethane. 

Conductrvity .. . .......... Minrmum 20 mrcromhotcm. 

Options 
• Flow rate md1cator llotalrzer 
• Bectrodes: (Trtanrum. Tantalum, Zrrconrum. Hastelloy C) 
• Remote mounted transmrtter >158°F (70°C) 
• Verllcaltransmrtter mounting 
• Mounbng hardware and gaskets . 
• 24 Vdc power supply 4 w~re 
• ± 1 Oo/o rate callbrabon. 
• Scaled pulse/frequency output 
• Submergence proof sensor construction 

C -7/Z- (, 
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~parhng.lnstruments Co .• w1th seven decades 
~ ~ of flowmeter expenence, has produced 

a low cost. multi-purpose meter that 
combmes s1mpl1c1ty and reliability to · 

accommodate a w1de range of conductive 
p hcat1ons. 

The Sparlmg Model 621 Waterhawk electro-
..,~' magnet1c flowmetei 1s an obstructionless. 

ow-maintenance alternative to mechamcal 
flow devices Th1s wafer-style meter 

offers the user econom1cal flow monitoring 
w1th all-electronrc performance made possrble by 
Sparling's b1-polar pulsed de technology. 

••• he Waterhawk is a flangeless 
meter for p1pe SIZes 
,. to a· 10 diameter and . 
can be installed between 
AWWA. ANSI, DIN, BS, 

• AS. or JIS flanges. 

The rugged flow sensor is constructed of 
cast ductile iron protected by a tough 
polyurethane liner for excellent corrosion 
and abras1on resistance. 

Stainless steel electrodes are standard, 
but several other high-tech cho1ces are 
available. The Waterhawk resists scale 
buildup and ehmmates the need for expens1ve 
electrode cleaners. A high-mput rmpedance 
c1rcutt assures opt1mum s1gnal to no1se rat1os. 

• Built-in !jrounding electrodes make it 
unnecessary to 1nstall costly grounding rings 
or straps m most applications utiliZing 
metallic prpmg. 

You can equip the Waterhawk in 
lour different configurations: 
1. As a blind transmitter With analog 

and/or opt1onal pulse or 
frequency output. 

2. With an optional LCD flow rate 
indicator. 

3. With an optional 8-digit totaliZer. 
4. With both flow rate indicator and 

totalizer. 

The Waterhawk Includes These 
Value-Added Features: 

• Isolated Allalog Output 
• Built-In Groundmg Electrodes 
• Positive Zero Return 
• Adjustable Oampmg 
• low Flow Cut-Off 

The Waterhawk is protected 
by a Two-Year Warranty. 

c-IJI -7 

You can cons1der the Waterhawk for liquids w1th 
conduct1vit1es as low as 20 micromhos/cm. 
The Waterhawk's standard conf1gurat10n 1s a 
blind transmitter, but 1t 1s also available w1th 
LCD d1g1tal flow rate 1nd1cator and e1ght-dig1t 
flow totalizer. 

The Waterhawk's performance 1s independent 
of liquid density, temperature. V1scos1ty or 
pressure. The Simple design allows you to 
install the meter QUICkly w1th unskilled personnel 
It's VIrtually mamtenance-free. Set It and 
forget 1t. 

• No Nonsense Reliability 
• Proven Technology 
• Unequaled Customer Support 

The electronics transm1tter. housed m a 
NEMA 4X cast alummum enclosure, IS 

mounted on the flow sensor horizontally as 
standard. It can be remote mounted when 
application conditions dictate. Vert1cal 
transmitter mountmg 1s available as an optton 
The electromcs are completely Interchangeable 
throughout the siZe range. 

An isolated 4-20 mA output proportional to flow can 
be interfaced with a chart recorder or remote mounted 
indicator. The opbonal24 Vdc pulse or frequency output 
is easily connected to an external deVJce. 

Applications mclude well moilrtoring, waste 
water. cooling water. potable water and 
many other less corros1ve hqutds. 
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BG Series Edgewise 
Single BarGraphs TM 

The Wesd1Jer SG Senes Edgewise Single BarGraphs consist of several 
6. siZe and DIN-siZe BarGraphs for honzontaf and vertical orientation. 
Speafic models are available for direa retrofit applications; contact 
factory. 

WescnJer's 1 OJ segment LED BarGrapn offers the best of both 
analog and digital solid state insuumenraoon. The I 01 segmenr bar 
display gives you J 96 resofudon with analog trend indication. The bar 
diSplay provides the operator with a quick viev~ on the status of me 
measured signal or control setpoints. The 4-1/2 or 3-1/2 digrt display 
pn::Mdes the highest accuracy readings of the signal variable. 
Programming serpoints is accurately and easily accomplished. 
Weschler's BarGraph family of instruments flts a wide range of inpur 
signals and has retrofit sizes where most panel and SWitchboard merers 
are being used today. Our instruments satisfy the high quality 
standardS set forth by the utili~ OEM and process corrcrol industrieS. 

tfltll ........... 101 segment Alulogretl' ....... 
UiD ...... .,., 4-20. 1 o-so. o-1 mOAC 

1-5, G-1, ()..5 voc 
....... aniiiiUI. func:lfons 
zem point JocaDon Rlllrotft siMI fOr: 
Setpoint locaDon GEJVokogawa 180, Crompton 128. Oixscn 
Hysteresis (seQlotrn:. tm'ld) SNBB IOJ (all models). Dixson 8..1101. 
Spanandzeo Slgmallntemationallnstnlll'M!na 115 r. 
OigJral display tor~ units Hays Republic 3600NSA. FaxJx:lm 65PP. 
fnable/clJ5abJe front buaans Vttsmn 13 J 6. 
1.0. selea:ion tor c:ornmunlcaUon 

S.l/2 or 4-112 digit cllspJq Willi 
l'onii-C • ._ OUtpuCI rtiiOJUIIOft up to ... , .... 

Normally Open 
SA. resisM@ 25/JVN:. __ ,..........,._., ......... 
So\. te5isiM! @ 28VOC In tllelndustrj 

Normally Cased OC. •..••..• - •• - Up to S amps anc2 25IN 
3A. n!!:SisiNe @ 2SINN:. N:.. .•........ -.. Up to 5 amps and 2SlN 
2A reslsdve@ 28VDC Therrnoc:Duple J. K. T 

llTO ••••••. - ..... 10 Qhms Cu a J 00 ClhrTis fit 
....... vaae, ....... serial-· .. ASCII 

Fn!quenty 
TNftd JndiCMIOn for ...... Prtass control 
dlnM:tiOn. 

Canununlclnlon 
RS232/422/485 
SCADA 
ocs 

c-Jli-a 
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FRONTVIE.W SIDBVIEW IIACIC VIEW . PAHELCUfOUT 

PC-1 01 and PH-1 01 ·::-.:-:;. 

T 
I.SSI"' ___ r-

FRONT VIEW SIDE VIEW PANEL CUTOUT 

BW-1316 . ~ 

1 
2 
3 
4 

• 

PAGE EIS 

1.770 
3.510 
5.260 
8..1190 

13.95 

t .... Numbllrcrl A .117-
MAX. lnllrUmlnlll lnc:NI 

a ..... 

~ 
1 1.875 
2 &1185 u.ua- .... a &.115 

1&7- 4 U&S ..... ,..__ 
c::::ll 

FRONT VIEW 8101!VIIIW BACK VIEW PANEL curour 

RTD 
:• (1) + SOI.Irl» (Z)+S... 
•• (3)-s-. (6)·~ .. 

I 
.. -•• 

" .. I .. .. 
(2) LRcl t (·) 
(3) L.Nd2(+) 

• Pn:Mc:led w /lying lead and pug. 

~--~ c~nz-1 

At; LINE FREQUENCY' 
C1)HIIIt81dit(+) (2)AAinSideH A/C..,.,_..,........,,.. 
OCWIDKiilanL 

Dt:ITATIOII POWER 
(1) VAC (t1at lklie) 
C2,J v~ (comrn) 
(:1)24VDC+ 
(o')24VDC • 

t 1A1S 
a 3.5a 
8 U1S 
• 7.000 

IIIIRCONTACJP 
(1) HIIHiN.O. (2) 
(:1) HI/HI N.C. {4) 
(5)HIC. {6) 
(7) Lo N.Q. (8) 
{8) La N.C. (1t 
{11] LG,\.o c. (11 

• N.O.= Narrnalyt 
N.C.• Ncxma!Sy • 
~-"'Common 

-·-

Options and featurea vary between modelS, contact fa;;tory for specifics. 
· ~ -·- ............ ... ...... , ... .,. -.lfiftlltiana mav Chanqe. 
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(]]]MOORE 
INDUSTRIES· <iiM&DTM 

Data Recorder Module-arlc:t-eata-Tfansfer Module 

May 1991 

.Description 
The DAM Data Recorder Module prov1des a s1mple 
and accurate method to collect, store and evaluate 
process (temperature. pressure. level and flow) data 
for trend1ng, troubleshooting, alarm1ng and 
calibration. 

The DAM 1s the ideal replacement for troublesome 
strip and c1rcular chart recorders It collects current 
(e.g., 4-20mA) and voltage (e.g., 1-SV) process 
s1gnals from s1gnal transmitters. conditioners and 
other analog dev1ces. and safely stores the collected 
values 1n dig1tal form. The DAM then transfers the 
data directly 1nto a w1de range of popular personal 
computers v1a an RS-232C format Once down
loaded, the menu-dnven DAM Support Software IS 
used to display the data in report or graph form. 
Custom reports and graphs can also be created by 
transfernng the data 1nto compatible data base 
programs. 

For collect1ng stored data from the DAM w1thout 
removing the umt from 1ts collection location. Moore 
Industries offers the DTM Data Transfer Module. The 
rugged. hand-h~ld DT-M collects 1nformat1on from up 
to 15 DAMs, stores the data. then downloads it 1nto a 
PC (see back page for deta1ls) 

6 
Figure 1. The DRM Support So~ 
Collected Process Values m Ent 

Effluent Flow Recorder 
FR-207 

. 
~ta Sheet 14 15 

The DRM Data Recorder Module collects. stores and 
directly transfers process data mto a PC for playback and 
analysis 

Features 
• Digital data collection and transfer. Performs 

safe and accurate data collection while reduc1ng 
costs by ehm1nat1ng the need to perform tlme
consummg and often 1naccurate manual paper-to
computer data transfer. 

• Compatible with popular computers. Us1ng the 
DAM Support Software. the DAM downloads 
directly into a wide range of popular PCs for 
1nstant data readout and analys1s Custom reports 
and graphs can be created usmg popular data 
base programs. 

• Battery- or externally-powered. Internal battenes 
prov1de unattended operation for a mimmum of 
three years mak1ng the DAM 1deal for use 1n 
remote and hard-to-get-at locatiOns. The recorder 
will also operate indefinitely from an external Vdc 
power supply. 

··Time stamps data. When collected. data 1s 
automatically t1me stamped to make prec1se 
traCing and ident1f1cation of individual process 
events fast and s1mple. 

• Loop integrity protection. The 4-20mA 1nput 
DAM Incorporates a removable terminal block w1th 
a diode assembly to allow removal of the DAM 
w1thout 1nterrupt1ng the current loop. 

----------7 C 1991 Moore tndustnes-tnternatoonal Inc Low Effluent Flow Switch -------------------• 
FSL-207 C-.LlZ -10 



• Operation 
The DAM Data Recorder Module converts a current 
or voltage loop rnput rnto a serres of values whrch are 
stored 1n a secure sohd state memory. Sampling the 
1nput once per second, the DAM can store up to 
6.512 mrn1mum. average or max1mum sample values 
(1 e, MIN. AVG or MAX, or all at the same t1me. or 
MAX+ MIN, MIN+ AVG, or MAX+ AVG) at user-. 
defined 1ntervats. The tnterval can be selected w1th1n 
a range from once per second to once every e1ght 
hours. If memory capac1ty 1s set for 6,512 average 
values and the record1ng penod IS set for once per 
m1nute. the DAM can record up to 108 5 hours 

The DAM can then be removed from 1ts collection 
locat1on and plugged 1nto the senal commun1cat10ns 
port of a host computer vra an RS-232 Interface The 
data may also be collected from the DAM us1ng the 
DTM Data Transfer Module (see back page for 
detailS) 
'The DRM can perform square root extractiOn and has an accu
mulator wh1ch IS 1ncremented every second by the current 
read1ng It also has an alarm logg•ng funct1on that can be turned 
on or off where the DRM does not record unt1llhe mput exceeds 
an alarm set po1nt 

Support Software 
Moore lndustnes· user-fnendly DAM Support Soft
ware retneves data d1rectly from the DAM or from the 
DTM. Usrng the transferred rnformation. the software 
performs the computations necessary to store and 
d1splay graphs and pnnt out the t1me stamped data 
records. 

The software IS also used to rnitlally program the 
DAM By processing user-entered menu chorces. 
the software sends the proper commands to the 
recorder so that a number of parameters may be 
programmed including: recorder 10, t1me/date 
settings. recording rate, alarm levels, and statistiCS to 
record. IBM-PC compattble, the support software rs · 
supplied on either a 5-1/4 inch double-srded, double 
densrty floppy disk or a 3-1/2 inch floppy d1sk in MS
DOS format. To use the support software, the follow
ing equipment IS required: 
• IBM. AT & T, Compaq or other true compatrble 

(consult the factory for a complete ltst of compat
Ible computers); 

• At least 512K of memory; 
• One double-srded, double dens1ty d1sk drrve (Two 

preferred); 
• A CGA. EGA. or Monochrome graphiCS card, 
• A compat1ble momtor (CGA. EGA, or Mono

chrome), 

• An optronal IBM compatible graphiCS pnnter; 
• A serral commun1cat1ons port configured as COM 

1 or COM 2; and . 
• An MS-DOS operat1ng system (version 2 11 or later) 

Software Main Menu 
The DAM Support Software features an easy-to-read 
mam menu that d1splays a summary of the DAM's 
status. ma1n menu selectrons and qwck plot graph 
(see F1gure 2 ). 

Recorder Status-The top half of the screen 1s 
devoted to a summary of the recorder's status The 
un1t's clock settrng, alarm status. and storage caoac
Jty are all displayed along w1th other pert1nent 1nfor
matron such as. Lrne 4 rndicates whether the values 
being saved are mrn1mums. averages or max1mums. 
Lrne 6 1ndrcates the length of the user-spec1hed 
record1ng penod rn HH/MM/SS format. and Lme 7 
1nd1cates how much data (1n un1ts of t1me) are stored 
1n the recorder's memory Note that when the 
memory rs full the L1ne 7 value rema1ns constant 
since at the end of each record1ng penod the olcest 
data 1s drscarded to perm1t storage of the most 
recently recorded value. 

Main Menu Selections-Main menu select1ons 
(F1-F6) are presented 1n the lower left portron of ihe 
screen. Of these. the two funct1ons that wrll hkelv be 
performed the most are: Analyze Recorder Data 1 F 1) 
wh1ch IS used mostly for d1splay~ng. graph1ng. ar.d 
pnntJng recorder data; and Program the Recorder 
(F2) wh1ch IS used to program the parameters 1n !he 
Recorder Status (upper) portron of the menu (1 e the 
clock, alarms. recordrng perrod. storage capac1ty 
etc.). Other marn menu selectron funct1ons 1nclude 
Process Another Recorder or DTM (F3); Change 
Baud Rate (F4); and Emulatrng a Dumb Term1nal 
(FS}. A Utilities function (F6) is also included and 1s 
used for system configuration or to scale the re
corder to the appropnate engineenng uOJts 

Quick Plot-This port1on. which 1s located on the 
lower right portaon of the screen. is used to prov1de 
an unsealed graphiC summary of the data conta1ned 
in the recorder. Th1s can be done wtthout hav1ng to 
perform a detailed analysis of the data (whrch can be 
performed us1ng the "Analyze Recorder Data· selec
tion functron - F1) The Quick Plot functron. there
fore. can be used to tell if the attached recorder 
conta1ns data that IS of further 1nterest. 

T~ IBM and IBM-PC are 1raoemar•s ollnuyna!lonal Bus•ness Mac- -~s 
Corparatoen MS·OOS IS a lradematl< o1 Mcrosol! Inc AT & T 1S a 1raaema•• o - an~oc 
Telei)N)ne and Telegrapt> Inc CompaQ •s a lrademarl< of Compaq ComPuter 
Corparat<>n 
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DRM&DTM 
Data Recorder Module and Data Transfer Module 
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A1250C 
ORMJSused 

'-"'~~-e~CIU:SM!'Y·in data ' • ~~.~ 
_ gathering oPerating ~e; ~· 
::the internal battenes .... ~~~~ 
· operate the unit a ~~ 

m1rumum of three years; 
Battery Shelf Life: 5 years: 
Storage Capacitor: Allows 
Battery replacement w1th1n 
60 seconds wtthout loss of 
untt funct1on and 
performance 
Backup: When sufficient 

,external power is applied 
(i e., 9V), the internal ., •. ~~~ 
batteries are in standby"· · ·~·,, 
mode On loss of extemal 
power, untt runs on 
mtemaJ battenes 

Speed•catlOns sutljeet to cnange Pr.nted •n u S :. 
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DRM&DTM 
Data Recorder Module and Data Transfer Module 
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AVAILABLE 
MENU 

SELECTIONS 

• Nol Cllspta~ed on screen 

t 
COMPUTER 
MONITOR 

Figure 2. GraphiCal Presentat1on of ORM Support &Jftware Screen 
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DRM&DTM 
Data Recorder Module and Data Transfer Module 

Data Transfer Module (DTM) 
The rugged, hand-held DTM Data Transfer Module 
(DTM) collects data from up to 15 remotely-located 
DRM Data Recorder Modules and transfers the data 
d1rectly 1nto a PC The DTM allows data to be 
collected from the DRM Without removing the unit 
from 1ts sampling location. 

Two integral cables are provided with the DRM: 
One is used to connect the DTM to the DAM ~uring 
data transfer; the other connects the DTM to a cable 
that connects to the RS-232 port on the host com
puter tor downloading. 

Operation-Information is downloaded from 
the DRM to the DTM by connecting the DTM to the 
DRM and pushing a button located on top of the 
DTM. Indication of remaining DTM memory capac
Ity can be determined by pushing the button on top 
of the unit and v1ew1ng the LED also located on the 
top of the un1t's hous1ng. The DTM transfers col-

lected data to the computer us1ng the support 
software. 

Memory-Any comb1nat1on of process data rec
ords totaling up to 120 Kbytes can be stored in a 
single DTM. Th1s 1s eqUivalent to the contents of 15 
separate DRM Data Recorder Modules w1th up to 
6,512 values each. 

Downloading-When downloading the process 
data, the host computer can be Instructed through 
the support software to generate separate data files 
for each individual data set. These data files can 
then be analyzed at a later time along w1th any other 
data files that might have been directly downloaded 
from any other individual recorders After down
loading, the DTM memory may be cleared using the 
support software so that it may collect 15 sets of 
fresh process data. 

It is also possible to perform the data transfer 
from the DRM to the host computer us1ng a modem 
on each end of the communication hne . 

• ITIIIMDDRE 
INDUSTRIES 

United States Telephone: (818) 894-7111 ·FAX: (818) 891·2816 Australia Telephone: (02) 525-91n ·FAX: (02) 525·7296 
Belgium Telephone: 031235.35.44 • FAX. 031271.00.17 Netherlands Telephone: 03440-17971 • FAX: 03440-15920 

Singapore Telephone: (65) 7634511 • FAX: (65) 7636176 United Kingdom Telephone· 0293 514488 • FAX. 0293 536852 

C-11Z:- /4-
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DRM&DTM 
Data Recorder Module and Data Transfer Module 

f4- 35.30 mm --J 
I (1.39•n) I (4.5810) 

r
,.l-________ 11620 mm --------..-1 

80.26mm 
(3.1610) 

Figure 3. DRM Installation 01mens1ons 

Ordering Information 
To construct the correct model number. use the 
bold face data from the DAM and/or DTM Speci
ficatiOn tables listed under "Ordenng Spec1f1ca
t1ons" For assistance dunng th1s procedure, 
refer to the model number example presented 1n 
the Spec1flcat1on table. 
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Installation 
The DAM's DIN-style hous1ng IS des1gned for 
high dens1ty mount1ng on a G-type DIN ra11 
Installation d1mens1ons for the DAM are pre
sented 1n Figure 3 above. Moore lndustnes also 
offers a vanety of NEMA 4X enclosures for 
1nstalllng the DAM 1n locat1ons requinng protec
tion from dust, mo1sture and corros1on. 

·i--.: 0 ~- - -_ 

- .. .,.,. ··:-~ .. -~·· 
_... -"~-

Rgure 4. DRM Connector Information 
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9 Acuvated Carbon Adsorbers 
GAC-201, 202,203 

GENERAL DESCRIPTION· 
Designed for low·flow water treatment applications. 

prefabricated 55-gaJion FlowSo.V'~~~~ Clft!aterS contain all the 
operating element& found in a full~ adsorption system. 
These small, economical treatment aystems hold 165 pounds 
of granular activated calbOn for applloatlonalnoludlng: 

~ ..: ";I 

• SmaU wastewater alnNln'IS 
• Groundwater remediation 
• Underground storage tank leakl · . 
• wau pump tests 
• Product purification or decolotlzatlcHl" 
• Tank cleaning water treatment ·· ~ 
• Batch water or product treatment , :: 
• C8Jbon adsorption pilot testing 
• Emergency spill treatment - · ,: 
• MonliOI'tng well water treatment . .• 

FEATURES 
FIOwSorb offers several featuraa and ttenafila to Industrial, 
commercial and municipal users lncludkfD: 

• • Stu~VY 18 gauge steel construcllon par DOT specifiC&tions 
• Continuous treatmem at varying flow ratat and 

conc:enttatlons . 
• Simple Installation and operation :: 
• Space above calbon bed facllllatMflow distribution or 

backflushlng ' :. 
• Flexibility to be used In l8l'lel or fMU!lUel operation 
• SuppUed with lflrgln or raactiv818d .oarbon 
• May alSo be supplied with KlaniOrb. en olleblorbent media 
• Practlcal disposal opdon, aa ~ apent carbon 

canlstets mav be ~ to CeiGO(i Clrboft for safe 
carbon raactlvallon . :'# ><!t-

• Low Cost per untt make& caJbon ~economical 

FLOWSORB SPECIFitanONS 
.. .. ~ 

Veuel: _. .................. - ... Open held tiS gauge &tael canister 
PI'BISure: ................. - ......... - •• - ....... .:,.:!15.PIIa per DOT 17C 
Cover: ........... Removable steel_,.,, 12 gauge boll ring with 

butyl lubber eponge gasket 
lntemal Coating: -··············-.. -- Heat cunMJ pneno11c epoxy 
External Coating: ................................... BaJced enamel (gray) 
Temperature Umlt: ...................... 150' P (85.• C) continuous 

· 360'F'(178.1'C) lntarmrttant 
Inlet. ................................................... :~ 'Z' FNPT Nylon fitting 
Outlet: ............................ 2" FNPT Gal~ lteel coupling; 

304 sralnlala steal collec:lor In nylOn drum fitting 
Carbon: ..................... 1t5 pounda ~ «cttvated Cllfbun: 

Spec:Jfy Flltraaort» 80o or reactiVated grade 
Ship Weight: ........................................ : 2321POunds (105 kg) 
.Identification: ................ S«quenllally numbered for reference 

¥ 

.. ~ . ... ~ fl :""" .. . . . . Wl!t ~·'!'t!!!Jtt ~~·-

w 
I? .., 
a 
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· EQUIPMENT BULLETIN 
,"'~ .f. i"' 

FliOWSORB 

I·~ 
INLET: 

,., a• FNPT FtTTING 

~ 
~~--

~ 

. r 
FLOWSORB DIMENSIONS 

' . ,. 
'.• .. ·--- . _.,.. .. -------· c-Ili-1& 

• ~ • -·- ·• ,;..,. ''"" •4 "• ......... ~•t• • ~ o tiNtAf"'&Q~ 



CALGON CARBON !0=4153442029 
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~ 1 TYPICAL FIOWSORB .. 
;i OPERATING PARAME11!RS 
; ... ~ ., .. 
. : (~ ~w Rate: ··-··········· .............................. ~·· tO gprn (37.8 1/rn) 
~ Time: ................................... - ............. ~ ••••• " •• 4.5 minutes 

' 

Pres&Ure Drop: ................ -. c 1 psi (clean water and carbon) 
Operating Presaures: ·····--······· .. ••• Raoo.mmend operation at 

less than 5 pajg, buttllgherpressums, 
up to 12 pslg, possible Wlltlll,ght cover closuro 

·i ' ..; 
' FLOWSORB INSTALLATION 

FlowSotb canisters are &hipped with dly ecttvated carbon; 
th8 C8lbon must be wetted and deaeratad prior to use. Thts 
procedure displaces a~rfrom the lntemat~reofthe carbon 
granule, thus 888l.ltlng that the liqUid to be treated lain contact 
with the carbon surface. . 

Prior to operation, each canllter mUll~ IUied with clean 
wa~ar. U. water should be tntroduced lrd'lha bollOm outlet 
connection. The unit should eel for approldrnateiV 48 hours ·
thla allowe moat of the carbon's lntemal tLdfaoe to become 
Wllll8d. as shown on the wetting CCJNe M~DW; 

After wetting, the ca.rbon bed can be~ by drain•ng 
lhecanlsterandagalnfillingthacan18ter--WIIhclean water. 
1bla procedure will eliminal8 81r/ air poclce1l 'Which may have 
formed belW8Gn the C8ltlon aranuraa. ,. FlowSorb is now 
ready tor operatiOn. 

· Canlltera should be set on a ftat, levalll.ll(ace and piped as 

• 
reoommencled tn the 1nsta11a11on IIIL181181ion. fhe Influent pipe 

( , :. 'fU*tion should be aaached to the unit :by U8lng a flexible 
. ~. as &Ome minor deftectioft of the' lid -may occur If 

p1881UAJ build& due to filtlatlon or other ftow "blockage dOwn· 
anam. 

100 

95 

a 90 

5 
• 85 
it 

80 

75 

WETnNG CURVE FOR~C 
('770FI2scrc) 

0 24 48 72 II 

nilE (HOURI) 

. , -( 

120 

2 
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FEED PUMP 

TYPICAL FLOWSORB INSTALLATION 

FlowSorbdiachargaplplngahouldincludeanelevated piping 
loop to assure that the canleler remains flooded with water at all 
times. In aeldiUon to the piping loop, a drain connection 1s 
rocommendad on lhe discharge piping; this allowa drainage of 
the unit prtor to c:lllconnec:tion 01 temporary shutdown. 

A filter shoulc:l be inalalled II the liquid to be treated contains 
substantial amounts of IUIPCtflded solids. A simple cartndge or 
screen tiller helps prevent pre&IUre buildup In the carbon bad. 

FIOWSORB OPERATION 
FlowSOrb canlstars 8houlc:l be tun of claen water before 

treatmentbeglni.Ftowral8tothacanl8tershouldbedeterrmned 
based on raqulrad contact 11me betWeen the liquid and the 
carbon media. In grounc:lwatar tn"Nitment appticallons. the rec
ommendcdcontacttlmelatyplcally8-10mlnuteawithereaultal"'t 
flow of approximately 5 gpm. Consult your Calgon Carbal"' 
Technical SaleaRepraaanlatlve for advice about propercontad 
time for your application. 

FlowSorblcan be manlfolc:led in parallel operation for higher 
flow rates. For l8ltea operatiOn, two AowSorba can be piped 
together sequentially, as normal pressure drop will not exceed 
the recommended oparatlng pr811UJ9. 

These canlst8t8 have apace for bed expansion and can be 
backflushod bylrdroduclngcleanwaterortiQuid at approximately 
20-2SgpmtotheouUetanc:ltaklngbackfluahwaterfromthelnlet. 

H the operating preaure Ia expecl8d to exceed 5 pslg. an 
application of adh88lw caulk at thellc:l gasket Ia recommended 
to prevent leakage. With au 8UI'face& dry, apply the adhesive 
caulk tc thelld recess and lip Of 1t1e drum per the manufacturer's 
procedure and set the RowSorb gasket Into the lid recess. After 
allowtng the caulk to sat,ln8t.all the dNm lid and tighten the bolt 
ring . 

c-Iff-17 
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THEORmCAL FLOWSORB TREATMENT CAPACITY FOR TYPICAL CASES 

I~ • ! 

Cau3 eaeeil 

Benzene 
ToJuana 
Xylene 

TCE 
PCE 

Phenol 
Total SOC 

CQaQ, ' "taanona 
20ppb }-
40 PPb '. l.600,000 
40ppb ). ' .. 

CDDQ.. ' pgpgna 
50ppb }' 50 ppb ~ ,900.000 

,, 
,1 

CU.e.., 

CDDG. "'"Q"' 1 ppm } 230.000 
10ppm 

~ Gt!!gns 

200ppb} 
400 ppb 400.000 
400 ppb 

case& 
Cgac, Gallons 

500 ppb} sso 000 500 ppb • 

Caae8 

~ Qflllpns 

10 ppm } 60,000 
100 ppm 

~ Gi]tpos 

2ppm} 
4 ppm 85.000 
4ppm 

CMa& 

.csmc. Gallons 
5 ppm } 125 ooo 
4ppm • 

CUeS 
~ Ga!!pns 

100 ppm } 10,000 
1,000 ppm 

Each case rcproaents a graundwaterorwastewatcr stream thai contains 1he combination of contaminants listed. Tho 
treatmerw capacity I~ 111810181 gallons of that particular water 1hat may be treated before any of the spadf~e 
contaminants are present in 1hltle&led water as noted. Theoretical capacity basad on 6 gpm, water 81700F or lei& 
and 165 poundaof FillrasCNb 300 • .Badcground TOC is less than 1 ppm except phenol cases as noted. Contaminants 
reduced to < 5 ppb. &lCC&pt phenOl caae Which is for 95% phenOl reduc:don. 

~----------------
HOW TO ESnMATE ; ~; 
FLOWSORB L1FE .. 

. . 
The ttaatment table on this page btl the wlume of water 

that can be purified by the FlowSoiD for fYplaal oontaminalion 
a1tuat1ona. However, moatappllcadonalftVDMtaunlqua mixture 
ofCMQanlcchemlcalcon:tamlnantalndUCitnJaomeahemicalsthat 
adiOID at differant capaddea ar ........... Pllll8 consult with 
your catgon Carbon Technical 8alea ...,_.nlative lor more 
Information abOut caiDan ............ : \ . 

'* • • -t• 

RETURN OF FLOWS~f1BS ... ~ . 
Amlngamenta lhOUid be made .Ill l(tl tlmo of purchase 

regardlngthefuturereaumofcanilteraoorpainlni5P8ntC81bon. 
CaJgon C8lbon wiU provldelnsbuctlonl on how 10 umple the 
1pen1 carbon and arrange for c:arban eooiptenoe tesUng. The 
epent carbon I& reactiVattc:t by Celgon Cilbon and all of the 
contaminants ara thermally d1Sboy8d.. 'h company will not 
eocept FIOwSorb& for land•. lndne..- or Oltler means of 
dlaposal. •. 

F1owSolbs cannot ba raturned to ~on C8ltlon unless 
1t1e calbon acceptanOI proeedul'9 hQ lt8en completed, an 
accaptance number provldecl. and lhe tatum labels (tncludecl 
wilh the untta at the time of purchate) .,.. attllOhed. 

3 

AowScnl must be dnllnac:l- and lnletloutlal oonnecions 
must be plugged- prior 10 return to Calgon Carbon. 

SAFETY CONSIDERATIONS 
It is un&kely that a wortcer would be able to pf'lylically .,_ 

a FlowSolb canlltar. However. the foBowing infarrnaiiOn Met 
precaullona apply to a patdally closed canister ar lllu.ldonl 
where C8lbon II to be ramaved from the can1st0r lnd IIOtld 
elsewtlere. 

Wet or dry ac:tMatad calbon preferentially 1'8rno¥811 oaygen 
fromair.lnclaladorparllallyclosedcontainarl.~det:ltiCon 
may reach hazardous levala. H WCHtcenl must ......, a wue1 
containing oamon. appropftale sampling and wonc ~ 
should befollowedforpotenllally tow-oxygen apacaa- !nducling 
au appllcabll federal and atate raQUtremenas. 

CALGON CARBON LIQUID 
PURIFI(:ATION SYSTEMS 

FlowSoltals a unit specifically daalgned for a variety of ll'l'laJI 
flow applications. Calgon Carbon Corpondlon offent a wide 
range of caftxtn adsorptiOn ayatems and S8fVicea for a greater 
range of flow ratea and carbon usages to meet specific 
applications. 
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• Manual or Automatic 

• Up to 1200 GPH 

Ideal for draining flooded areas, rooms, and tanks, plus 
dewatering of flat roofs. 1/6 HP, 115 Volt 60 Hz. motor. Pumps 
feature oil-filled aluminum housing with protective coating, VIton 
seal, nylon base and impeller. Can be used with 1" discharge 
pipe or garden hose. Manual pumps activate when plugged in 
and pump down to 3/s" or W' with bottom screen removed. Two 
models, each featuring a piggy-back switch which allows you to 
use the units manually or automatic. 5-ASP has a ON level at 
'Pta•, OFF level at 3/•"· 5-ASP-LL is for low level use and has an 
ON level at 23/ ... ", OFF level at 1". U.L. Listed and CSAApproved 
for use with nonflammable liquids compatible with pump 
materials 

PUMP 
5 

1200 

MODEL 

5-MSP-18 
&-ASP 
1-ASP..f..L 

In 
•I 

Tb 
ho 
in( 

SCI 

PIRFORMANCI GPH @ FElT OF HEAD 
10 15 20 22 SHUTOFF 

1100 840 

10 

-· 
14 

20 

TYPE 

MANUAL W/18' CORD 
AUTO/MANUAL, 10' CORD 
AUTO/MANUAL, LOW LEVEL. 18' 

Sump Pump Hand Switch 
HS-201 

Sump Pump Level Switch 
LS-201 

Sump Pump 
P-201 

350 

STOCK I 

66182 
66184 
66186 

EACH 

$66.95 
85.95 
99.95 

t 
garden 
ersare 

Fax l-708-272-8914 

PUMPS 
Potent Pumps 

• 115 VAC or 12VDC 

• Hose included 

Potent Pumps are self 
priming and are ideal for 
pumping clear water where 
a suction lift is desirable. 
Polypropylene pumping 

;;..._ ___ --J head, Buna N impeller, 
polyacetal cam and stainless steel shaft. 3fe'' NP'T(F) and W' 
garden hose intake and discharge. Includes two 10' sections of 
garden hose, with puddle sucker pickup accessory. 115 VAC 
model has 6 'power cord .12 VDC model has 6' battery cable 
connector. Non submersible. Intermittent use only (45 min. "on"; 
15 min. "off'). 

PUMP PERFORMANCE GPH STOCK I EACH 
MODEL 8 1 FT. HEAD 0 10FT. HEAD 

115 VAC W/ HOSE KIT 275 225 66130 $98.95 
12 YDC W/ HOSE KIT 225 175 66132 109.95 
12YDC PUMP ONLY 44906 99.95 
12 VDC UGHTER PLUG 44908 3.95 
115 VAC REPAIR KIT 66134 17.95 
12 VDC ~POTENT PUMP" REPAIR KrT 66136 17.95 
rTT JABSCO ~PUPPY PUMP" REPAIR KIT(12 VOC) 44907 27.45 

•Leak 
clean-up 

Capable of 

'-----------------' rem o vi n g 
water from flat surfaces down to 11t6''. 1/z HP, U5V brush 
type motor, reinforced PVC body, 3/• GHT inlet and outlet. 
Comes with two garden hose adapters, Puddle Gulper 
attachment, an extra set of brushes, and 8-ft. cord with 
three pronged grounded plug. Weighs 15 lbs. 

PUDOLE GULPER 45865 $169.00 

Hi, I'm Mike. Call me today! 

We stock a wide variety of 
pmops to handle virtually 
every application. Please 
call our technical support 
~~if you need assistance. 

259 
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MULTI-PURPOSE VERSATIUTY 

MultiRanger Plus monitors bulk 
solids or liquids levels of up to 15 
meters (48 feet) in virtually any 
vessel. This allows you to stock one 
system for all short to medium 
range applications. 

SELF-ADJUSTING OPERATION 

The design of the patented soft
ware eliminates the need for 
operator involvement after the 
initial calibration. You simply key 
in the vessel dimensions, display 
format, and alarm settings. Then, 
even on applications characterized 
by dust, turbulence, steam, or 
agitators, the system is com
pletely self-adjusting because the 
MultiRanger Plus alters its echo 
enhancement technique with every 
momentary variation in bin 
conditions. 

RESOLUTION/ACCURACY/ 
REUABILITY 

12 Holding Tank Level 
LE-208 &. LIT 208 

M. ~.. _ -
15 Pump Level Switch 

LS-208 .-

17 High Level Pump Switch 
LSH-208 

18 High High Level Pump Switch 

LSHH-208 

19 Low Level Pump Switch 
LSL-208 

AUTOMATIC VOLUME 
CALCULATION 

Volume conversion of the level 
information is readily available 
for eight different vessel configu
rations. For readout on the four 
character LCD display, select 
either a percentage of volume or 
any standard engineering unit. 

VOLUMETRIC FLOW 

For applications involving sewage 
lift stations which require calcu
lation of capacity utilization, the 
system provides a determination 
of volumetric flow through the wet 
well. In any remote location the 
mA output can indicate well level 
while the unit displays a local 
reading, and/or transmits a remote 
reading, of total volume pumped. 

AGITATOR AVOIDANCE 

SHORrEST MINIMUM RANGE 

To reduce lost tank capacity, the 
MultiRanger Plus provides an 
adjustable blanking distance as 
short as 300 mm (12 inches). 

ENVIRONMENTALlY 
SEALED SYSTEM 

After initial installation, the 
NEMA 4 enclosure need never be 
opened, eliminating the potential 
for electric shock hazard, and dust, 
or water contamination. For easy, 
safe operation, the magnet backed 
access programmer slips into the 
docking bay and communicates 
with the electronics via a beam of 
infrared light. 

PUMP CONI'ROL FUNCllONS 

Everything you need for e£6cient 
pump controL these functions 
are geared specifically to those 
applications with special pump 
sequencing requirements. Even 
running time for eadi pump 

.. 

A unique. echo processing feature 
ensures reliable operation and 
stable readings in applications in 

, ,-.... ~. .. , ._ Achievable resolution is 0.1% of which agitators or other stirring 
1 -~· -~~;- - ;-.,range or 2 mm, with accuracy to devices are used. 

is automatically totalled, facil
itating the schedulin& of regular -~ 

i .4~?.:\~~·(o.25t of railge or better. · .:_o:;;· -- ,- . -. r: _ 7JZ'- 2 () .,-·mam· tenance.· !"1':""'~~-:i-~~-""~~ 
~-"-~~~~~~~~ 
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FEATIJRES 
Functions: level, space, differential level, total 

pumped volume, and open channel flow 
Number of Points: one point level measurement, 

pump control, and open channel 
measurement; two points for 
differential level 

Number of Relays: 5 form 'C' (SPOT) relays, 
250 VAC 5 amps non-inductive; 
contacts assignable as alarms, 
pump control, sample on time, 
or flow, or totalizer 

Outputs: milliamp current loop into 350 ohms or 
750ohms, ::!:0.1% resolution;programmable 
as either 4-20, or 0-20, or 20-4, or 20-0mA 

Alarms: programmable for level, rate of change of 
level, differential level, exclusive and 
inclusive band alarm on level, loss of echo 
and temperature 

Display: 
units- feet, inches, meters, centimeters and 

percent of span 
messages -loss of echo (LOE) shorted or open 

cable (CABL LOE) 
Fast Alternate Readings in RUN mode with 
single keystroke 

Conversions: eight standard tank shape volume 
conversions 

Programming: parameters entered with removable 
programmer via the keypad; values 
protected in EZPROM {no battery 
back-up required) 

Agitator Filter: eliminates echoes from agitator 
blades 

ST SERIFS TRANSDUCERS 
Milltronics patented non-contacting, ultrasonic 
transducers are rugged. highly efficient devices. 
Even in steamy, d~ corrosive environments 
they are self-cleaning and maintenance-free. 
Approved for use in hazardous areas, they can 
be faced with protective material and flange 
mounted for corrosive service. Their compact 
size allows for easy handling and installation. 

MK2 "Fuzz" Filter: to smooth the small variations 
in level from surface waves etc. 

Transducers: ST25 and STSO separated from 
electronic unit by up to 366m (1200 ft) 

OIARACI'ERISTICS 
Displays: high contrast 4 character 18mm LCDs 

5 LEOs for alarm/pump controls 
Resolution: the greater of 0.1% of range or 2mm 
Accuracy: to 0.25% or better 
Rate Limit: programmable from 0 to 9999 unit(s )/min 
Maximum Range: 15 meters (48ft) 
Blanking: near and far blanking; near from 300mm; 

far adjustable as a % of span 
Temperature: electronics: -20°C to 60°C (-5°F to 

140°F), (see transducer spec sheet 
550 for process temperature limits) 

Power Supply: 100/US/200/230 VAC ::!: 15% 
(S0/60Hz, 15VA max.) 

OPTIONS 
l2 OR 24-VDC operation, 15 VA max. 
Air temperature velocity compensation with TS-2 
or LTS-1 probe; -40°C to 93°C (-40°F to 200°F) 
Cunent loop isolator; Us-1, 300 VAC isolation 

PHYSICAL DF5CRIP110N 
Polycarbonate EEMAC/NEMA 4, IP65 rated 
enclosure: 160X240X82mm (6.3X9.5X3.2 in} 
Weight: l8Kg (4lb) 
Calibrator: ABS enclosure with polycarbonate 
membrane keypad; lifetime 9 V lithium battery: 
l02X66X25mm (4.0X2.6X1 in) 

Approved for hazardous use by: 
CSA Oass I, Groups A.B,C,D 

Oass ll, Groups F & G 

Oass I, Div L A.B,C.D 
Oass U, Div L Groups E,F & G 

BASEEFA Oass Ex s n T6, Zone 0 

SAA ExsUBTS 
Oass I, Zone 0 

CENELEC pending 
Condensed approvals, consult spec sheet 550 . 

... -~ .. ~ ... : ............ .. ~ ,~-) ;;;-~ .... -- •""-:. .. -~'" -
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Jerguson Gage & Valve 

TUBULAR GLASS GAGES 
• 

Jerguson Gage & Valve offers a complete line of brass, brotli:e 
and stainless steel tubular glass gage valves for economical 
service. '-The standard straight-through flow design features a durable cast 
alummum wheel. Connections of Y.t or ¥~o inch NPT are available 
tor attaching the valve to the vessel. · 
Highly durable Pyre~ gage glass is available with outside diam
eters of "4 or ~ inch. VISibility lengths vary as required. Guard 
rods or h~ plastic enclosures are recolm\ended to protect 
the grass from damage. and tor added safety. 

BRASS GAGE VALVES 
Serier1 VA Automatic 
Model No. VA-991 ~· Oia. Glass, %" NPT Vessel Conn. 
Model No. VA-902 *• Oia. Glass. W' NPT 'Rssel CoM. 
These tubular glass gage valves feature brass body construction. 
They come complete with corrOSiorwesistant ball checks for auto-

- matic closure in the event of glasS breakage. This ensures.safety 
and prevents the lOS$ of fluid. Maximum working pressure is 200 
psi @ 400°F, or 400 PSI @ 100°F. 
NOTE: Pressure ratings will vary depending upon teftl)erature and 
glass length. Refer to table for complete ratings. 

Series VB Non-AutomaUc 
Model No. VB-991 ~· Dia. Glass, f.4• NPT Vessel Conn. 
Model No. VB-902 y,.• Oia. Glass. ~· NPT Vessel Conn. 
These all brass valves are similar to above models. 1-fowever, ball 
ehecks are not standard, tnus making operation non-automatic. 
A v..•-inch needle drain valve in the lower unit accommodates 
a breakage condition. Either a y,. •-indt lower arm ball valve or 

• 
a petcoc.k IS available upon request. ~es. packing matenals and 
working pressures are identical to above models . 

MAXIMUM WORKING PRESSURES 

Glass Glaz 
Bras.s Bronze 316 StaJnlacs 

Lengtfl Diatnoltr 
Sertes VA& VB Series vc & ve ~W&VG 

(In) (In) 1()0•F 40Q•F 100"F 400"F IOO'"F 4QO•F 

Max PSI Max PSI Max PSI Max PSI Mu PSI Max PSI 

~ 400 2ClO 4<10 250 <120 315 

10 "' 400 200 .1.10 2SO 410 310 

'AI 400 200 <110 2SO 410 305 
12 'J(o 400 200 400 2SO 400 300 

.,.. 360 200 360 250 360 280 
18 % 3SS 200 35S 250 355 275 

~ SSG 200 350 2SO 350 270 

20 % 345 200 345 250 :us 265 

~ 320 200 320 250 320 255 

24 "' S1S 200 315 2SO 31$ 2.50 

~ 280 . 280 . 280 . 
30 % 275 . 27'5 . 275 . 

~ 245 . 245 . 245 . 
36 v. 240 . 240 . 240 . 

f4 2'.10 . 230 . 230 . 
4Q "' 225 . 255 . 22l . 

... 195 . 195 . 195 . 
48 "" 190 . 190 . 190 . 

'!41 150 . 150 . 150 . 
60 v. 145 . 145 . 14S . 

' 
'>II 100 . 100 . 100 . 

72. ¥o 100 . 100 . 100 . • 

.. 1 

Tubular Glass Gages 

BRONZE GAGE VALVES 
Series vc Automatic 

BrontG Stlltlless 
Steel 

Model No. VC-991 v.•cia. Glass. 1h• NPT \e,ssel CoM. 
Model No. VC.902 ~· Oia. Glass, *• NPT ~sse! Conn. 
Conforming to A.S.M.E. PI'<Ver-boller code requirements. these 
gage valves feature stainress· st~l ball checks in both upper and 
lower units. Th1s provides automatic closure in the event of glass 
breakage and reQUires the ball check In the lower valve to ·rise . 
vertically to its seat. A safety h811dle is also provided for manual 
operation of the ¥1 •• -inch diameter drain valve. This valve 1S of 
tne full-flow ball valve design. 
The valve body is constructed of rugged. heavy pattern bronze. 
Standard packing materials are wear-res•stant Teflo,.-asbestos. 
Maximum workihg pressure is rated at 500 p&@ 100"F, or 250 
psi@ 400"F. 
NOTE: Pressure ratings Will vary depending on temperature and 
glass length. Refer to table for complete ratings. 

Series VE Non-Automatic 
Model No. VE-991 ¥a • Oia. Glass, Y.t• NPT \tisel O:lnn. 
Model No. VE-902 :y,.• Oia. Glass. :Yo~~• NPT Vessel O:lnn. 
These gage valves are identical in every respect to al:loYe models. 
except for the .non-automatic design. Ball checks are not 
included. 

NOTE: PfastJc protector enclo$1Jres ate not available for the above 
glass gages. 

STAINLESS STEEL GAGE VALVES 
SerieS VF Automatic 
Model No. VF-891 !iVa• Oia. Glass. "k• NPT \tlssel Conn. 
Model No. VF-802 %• Ola. Glass, :y,.• NPT Vessel CoM. 
These stainless steel gage vaNes are ideally suited ror handling 
alCOhOl SOivems. acenc aerd.. keytones and numetOtJS other corro
sive fluids. 
These valves have been designed in accordance with !he A.S.M .E. 
power boiler code standardS. They require ball cheeks in both 
upper and lower arms for automatic closure sh01.1ld glass 

. breakage occur. with the ball cneek in the lower valve rising 
venleaJty to its seat A ~.-inch diameter drain valve of full-flow 
ball valve design. opera!ed by a manual safety handle, is standa.rd. 
Maximum working pressure is sao psi @ 45Q°F, 
NOlli: Pressure ratings Will vary depending on temperature and 
glass length. Refer to table tor complete ratings. 

Series VG Non-AutomatiC • 
Model No. VG-891 ~.· Oia. Glass, "k• NPT Vessel Conn. 
Model No. VG-802 ~· Oia. Glass. ~· NPT 'kssel Conn. 
Same as aL..>Ve models but without ball checks. Its operat1on is 
therefore classified as non-automatic::. 

NOTE: Plastic protector enctosutes at· 
grass gages. 
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1YPICAl; MODEL FlS 
APPUCATIONS 

, . 

Model FLS 
Flood Level Switch 
-Oescripti~ Data 

CONTROL 
ROOM 

iE 1 

FIGURE 1 

DESCRIPTION 

The Model FLS PIN S3-47V1.001 is a ftoat opemtecl liq~ 
level control de$igned for bracket mounting in floor level 
sumps or U'ougi\S. The proven Magneuol magnetic c:.'IOUPiing 
is employed to transmit float movement tO a single snap 
ac:Uon tJty contacc switch med'lanism. The switch is factOty 
S« for ~· levet differential tor off-on COI'tttOf - alann and/or 
safety shut-down seMc&. 

APPUCA110NS 
The Moda A.S is used to deteclleaks or spills from Ctllir::.W 
varves. vessels and pipe lines in power plant installalcww. 
as ahown in Figure 1. 

16 Aood Level Swuch 
LSH-202 

-------------------The level and flow specialist 

C-J]Z-23 
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CONSTRUCnON 
t 

Simple at\d rugged in des1gn, the Model FLS is constnJcted 
of quality matenaJs throughout to assure reliable operatiqn 
ancl a long trouble-free service life. 

FLOAT ENVELOPE 

A perforated Stainless steel float envelOpe is welded to a 
forged steel brad<et assembly totally enclOSing the float and 
providing a s1de mounting surlace.. A stainless steel bottom 
strap, tack welded to the float envelope, ads as a low revet 
ftoat stop. 

FLOAT AND TRIM I 

' 
300 senes stainless steel float with a 400 series magnetic 
attraction sleeve. Internal uim is 300 series stainless steel I 

DIMENSIONAL SPECJFJCAnONS Inches (mm) 

SWITCH MECHANISM 

The Magnetrol series 8 switc:h mechanism wrth SPOT ccn
tacts is stanc1an:1 and rated: 

1 S A resistive & 3.8 A inductive 0 120 VAC 
0.50 A resistive & O.OS A inductive 0 120 VDC 
1ao•F maximum ambient temperature 

swrrCH HOUSING 

A NEMA 4X.6.719 cast Iron submersible e1ectnca1 enclosure 
is standard. and allows 1ao• position•ng of the conduit outlet 
tor wiring convenienc:e. 

AVAILABLE OPTION 

Qualified taleeE 323-1974, arid IEEE 344-1975. 

_s..ea 
(151) 

6.13 6 98 
(156) . (1n) 

+ 

~ STI Controls, L.e 
• ~ 1111 Mot,sneaal ~ lnc:llcpcarilft 

5:100.,._,...... o.-.~llliltllllt~ ....... ,_, ...... 

• ~ Magnetrol 
8ULL&'1'1N: u...:J08.5 
EFFECTIVE: OctOber 1995 
SUPERSEDES: UaRftl~ 

~C-]V-24-

/ 
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u••••-=•~•uns Model LF 3196 
All dimetiSIOIIS m mctleS and (mm). Not to be used for ClOI"'SSnnddin. 

High Temperature LF 3196 
For high temperature services (500"·700"F/ 
260" ·370"C), the LF 3196 is fumished with the 
following standard features: 

• Centerline-mounted casing 
• Graphite casing gasket 
• Graphite impeller Q-ring 
• Jacketed stuffing box 
• High temperature bolting 
• Stainless steel shaft 
• Finned oil cooler 

~18 

21 Carbon Adsorber Feed 
Pump 

P-202 

C-Ill-2~ 
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Both Photohelic"' and Capsu-Photohelic® Switch/Gages func
tion as versatile. highly repeatable pressure switches combined 
with a precise pressure gage employing the tune-proven 
Magnehelic• design. The lower cost Photohelic measures and 
controls posttive. negative or differential pressures of air and 
compatible gases. Standard models are rated to 25 psig with 
options to 35 or 80 psig. Single pressure 360005 models mea
sure to 6000 pstg with a 9000 psig rating. The Capsu-Photohelic 
employs an encapsulated sensing element for use with both 
liquids and gases at pressures to 500 psig. Optional cast brass 
case is available for water or water based liquids. 
Two phototransistor actuated. DPDT relays are included for 
low/high limit control. Easy to adjust setpoint indicators are 
controlled by knobs located on gage face. Individual setpoint 
deadband is one pointer width - less than I% of full scale. 
Setpomts can be interlocked to provide variable deadband -
ideal for control of fans. dampers. pumps. etc. Gage reading is 
contmuous and unaffected by switch operation, even during loss 
of electrical power. Choose from full scale pressure ranges 
from a low 0-.25n w.c. up to 300 psa; single posiuve pressure to 
6000psig. 

PHOTOHaiC SENSING- HOW IT WORKS 
In typical applications. these Dwyer switch/gages control be
tween htgh and low pressure set points. When pressure changes. 
reaching either set point pressure. the infrared light to the 
limiting phototransistor is cut off by the helix-driven light shut
ter. The resulting phototransistor signal is electronically 
amplified to actuate its DPDT slave relay and switching occurs. 
Dead band between make and break is I% of full scale or less 
-just enough to assure positive. chatter-free operation. 

RELAY· TRANSFORMER FEATURES 
A translucent Styrene Acrylonitrile housing protects all elec
tronic components. Solid-state and integrated circuit electronic~ 
are on glass-epoxy printed circuat boards and self-extinguishing 
terminal boards. 

APPLICATIONS- PHOTOHELIC SWITCH/GAGES 
In both series of pressure switch/gages. you get the convenience 
of a visual mdicauon plus high-low limit switching. For both 
OEM and in-plant apphcauons. the Photohelic sw1tchlgage t!> 
used to control pressure!> in air conditioning !>ystems. clean 
rooms. flutdlc and pneumatiC control systems. materials handling 
equipment: alann or control fume exhaust systems: control pres
sure in rur structure!> and monitor resptratory and blood pressure!> 

PHYSICAL DATA 
Ambient Tempet'Bture: 20 to 120"F 
( -6.7 to 49•C) Low temperature ap!lOI1 

avaiable 

Raled Pressure: PIICitohelk:. -t!lr Hg. 10 
25 P5IQ (-67 to 1.7 bar). MP optiOn, 35 
P519 (2 4 bar). HP option; 80 ps1g {5 5 
bar). 36003S·36010S. ISO pstg (10.3 
bar). 360205 ana l'llgl'ler: 1.s x 1u11 scale 
pressure ~-2fT Hg.ll) 
500 JlSI9 (-67 to 34 4 bar). 

Acc&ncy: PhoUihelic. ::2% ot ful scale 
at 10"F (21 .1 "C) 3'Ya on .0 and 4% on .00 
mcdels. Cllpsu-fltlolah. ::3"/o ot fuU 
sc:a1e at 70"F (21. IOC). 2'Yo on 430005 
models: 4% on 43215. 43220 and 43500. 

STANDARD MDDa 

Gage Connecllons: Photonellc. 1/8" 
NPTF ClpsuoPhotohell. 114' NPTF 

'-'Reqwred: 120VAC 50160Hz 

EJec:trical Rating of Relays: lOA@ 120 
VAC. 6A@ 240 VAC. 60Hz res. 

Conduit Opening: 314" alfldult 

Finish: Baked. dalkgray l'laiT1melloc1 

Weight: Pholohellc. 4 lbs I I 8 kg) Use 
Wllh IJil' a c:cmpallble gases onty Capsuo 
PhotDhellc. 5 lbs.. 12 0% 12 6 kg) Use 
Wilt! 811' or compatJble gases or liQUids 
Brass c:ase reQUired for water or water 
based IQ.Dd$. 

Two phototransiStor-actuated CII'CUJIS and two DPDT relays permn 
both high and low alarms or limil conaols. Relays are de-energized 
when gage pomter is to the left of respecuve set pomts: relays arc 
energized as pointer passes to the nght of set potnts. Loss of electnca.J 
power or loss of pressure provide "fail safe" protection. 

OPTIONS 
Single contact, right set point. for actuallon on mcreasmg or de
creasing pressure. 
OEM Model, less relay and transformer components and housmg 
but including photottanslstor(s). bght shutter and set pomtetis). For 
single or double contact. 
Remote-Mounted Relay, relay pack may be mounled remoo:ly 
from gage. Specify cable length requm:d. 
Tampe~~oproof knobs, low temperature option. special scales, volt· 
ages and other features and modifications are avaJlable. 
Special Housings ava~lable inc:lude Weatherproof CNEMA 4X> 
and Exploston-proof CNEMA 7 & 9: NEC Cll. Gr C&D. Cl II. Gr 
E. F&G; Cl Ull. Contact Customer Serv1ce for deladed dmtens10r. 
drawings. 

HIGH AND LQ1 22 
Dwyer Photohe 
low-latching c 
the equ1pment v 
and unul manua 
phcations wher 25 
swnchi gage oro 
uons are mclude 
button such as [ 

Cartridge Filter High 
Differential Pressure 

PDISH-203 

Carbon Adsorber High 
Differential Pressure 

PISH-204, 205, 206 

1h-latching, 
·uits. That ts, 
nee acuvated 
nd stgnal ap
r Photohehc 
10naJ lnSli'UC

f C1rcu1t push 

Dwyer Instruments Inc /PO Box 373/Mtchn~an Ctty, lnd1ar c-..or-z7 K Phone {01494)·461707 • Australia Phone (02) 708-4799 



StraighUorward design assures m ...... u nee-free performance 
Bezel provides flange for flush mounting 
m panel. 

•

"0" ring seal for cover assures dust tight 
integnty of case. 

Clear plastic front cover IS h1ghly resistant 
to breakage. PI'OVIdes und1storted v1ew1ng of 

""'.1 po1nter and scale. 
Precision scale, litho-pnnted on alumi
num, is accurate and easy to read. 

Red tipped pointer of heat treated alumi-
, '!I num tubang IS easy to see. It is reg idly 

mounted on hehx shaft. 

I 

!"!! 

.... 

'II 

'.:I 

Pointer stops of molded rubber prevent 
oointer over-travel Without damage. 
Samarium cobalt magnet mounted at end 
of range spnng rotates helix Without 
mechanical linkages. 

"Wishbone" assembly prov1des mountmg 
for helix, hehx beanngs and pomter shaft. 

Thin wall magnetic "window" 1s well 
braced and of mmimum area for maxi
mum pressure capability . 

Sapphire bearings for helix are shock
resistant mounted. They prov1de VIrtually 
frictiOn-free rotation for heltx. Rotat1on is 
damped With high VISCOSity SiliCone flUid. 

Helix is prec1sion m11ted from an alloy of 
h1gh magnetic permeab1hty, deburred 
and annealed in a hydrogen atmosphere 
for best magnetic qualities. Mounted in 
sapphere beanngs, hehx rotates to align 

• 

with magnetiC field of magnet and trans
mit pressure Indication to pointer. 

Zero adjustment screw IS convemently 
...I located in plastic cover, accessible with-

out removeng cover. "0" ring seal pro
vides dust seal. 

_. •These ranges available lor vert•cal scale pos•t•on only fT, 

n...- ln<:tnnn- lnr IPO Rm 371/U•rhuun ('.a 

Range spring calibration is screw ad· 
justed. Rate adjust and rate adJUSt lock 
are coaxial and factory set and 
sealed. 

Ptdld Nos. 4.011. 759 
4.030.365 

Top low pressure connection (for Air or 
Gas) connects to chamber an back of dia
phragm. High pressure acr or gas port 
(cut away; not shown) connects with 
chamber tn front of diaphragm through 
passageways in case. 

Precision made case is offered in two 
matenals. Standard is die cast alummum 
coated ms1de for res1stanceto most oils 
and similar fluids. Optionalforged brass 
case IS recommended when us1ng water 
or water based liquidS. One case size 
for all pressure ranges - can be e1ther 
surface or flush mounted. 

Silicone rubber diaphragm w1th integrally 
molded "0" ring IS sealed between the 
case and backplate. Diaphragm mot1on 
IS restr1cted to prevent damage due to 
over-pressure. Double convolution allows 
cho1ce of effect1ve areas to su1t range at 
t1me of assembly. 

Diaphragm support plate of staanless 
steel mincm1zes pos1t1on or attitude sen
Sitivity. 

Calibrated range spring is a flat leaf of 
stainless steel. Small amplitude of mo
tion assures cons1stency and long life. It 
reacts to pressure on diaphragm. Live 
length factory adjusted for calibration. 

Range spring mounting plate prov1des 
mountmg for rate adjust screw and for 
the calibration range spnng and magnet 
assembly . 

BoHom high pressure connection (for 
Uqu1ds) connects to chamber m front of 
diaphragm. Low pressure liquid connec
tion (not viSible) connects w1th chamber 
in back of diaphragm through passage
ways en case. 

157 • UK Phone (0134}-753808 • Austlalaa Phone (02) 708-4799 
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Check these features lor dependable control 
Bezel and front cover wtth set pomt 
knobs and zero adJustment screw 
removed to expose Photohehc® set 
potnt mechamsm. Cover Is clear 
polycarbonate piastre. 

Gage pointer and light shutter are 
mounted on helix and balanctllg 
counterwetght. Shutter passes 
through slot m opttcat hmtt swrtch 
to expose phototranststors to m
tegraltnfrared ltght source or mask 
them dependtng on apphed 
pressure. 

Ught shield effecttvety protects 
phototranststors from strong outstde 
hght sources yet allows free pomter 
movement. It also gtves tntenor a 
neat "fimshed" look. 

Optical limit switches are used for 
reliability and tong servtce life M
tached directly to set pornters. they 
are mdtvtdually altgned to assure 
prectse swrtchmg accuracy. 

Flexible drive shaft connects to set 
potnt knobs. 

Zero adjustment screw connects to 
screw 1n cove[ 

PHOTOHEUC® model shown. 
See page 9 for gage portton 
of C3psu-Photoheltc 
Swttch/Gage 

Styrene acrylonitrile enclosure 
protects electromc components and 
electrical connecttons. 

Polycarbonate connection or ter· 
mrnal board ts self-extmgwshmg 

Glass-epoxy printed circuit boards 
best for durability and permanence. 

Load relays are 0. P. . D T Wlth tat • 
chrng feature for maxtmum applica
tion versatility. 

Electronics are destgned to operate 
on 50160 Hz. 110 volt current wrth 
10% over or under voltage Spectal 
units for other voltages are avatlable. 

Switch set pointers sha.v swrtch 
-----""" settmgs at all ttmes 

Spring loaded friction clutch 
prevents operator damage ol set 
pornt mechamsm . 

MODELS AND RANGES- SERIES 3000 PHOTOHELICe AND SERIES 43000 CAPSU-PHOTOHELIC• SWITCH/GAGES 
NOTE: Model numbers below indicate the Series 3000 
Photohelice Switch/Gage (except for figures in white}. 

IMPORTANT! When ordering Capsu-Photohelice models, 
refer to Range table below, BUT instead of first digit 
Model Number "3", use number "43", for example: 
43000-0 rather than 3000-0. Also specify desired range . 

Almost any standard requirement can be met by one o( 
the models shown in tables below. Page 5 also shows 
examples of special Photohelic models built to OEM 
customers' specifications. Special scales can be furnished 
in ounces per square inch, inches of mercury, metru: 
units, etc. For details, contact the factory. 



FRO"! B.::I.ILOUE 

• 

• 

Process Gauges 

The ~-1500 Series process gauges 
are exlremeJy rugged, accurate, and are 
designed to meet the most precise 
requirements of the process industry. 

23 Adsorber Pump 
Pressure Gauge 
Pl-210 

• 

24 Effluent Pressure Gauge 
Pl-211 -----

HO.lS PRGE 11 

Series 1500 

Specifications 
DIAL SIZE: 4.5• 

·-cASE ; Phenolic. 
WINDOW: Double strength glass standard, 

acryliC or sha1ler proof glass 
available. 

RING: Polyprgpylene. 
DIAL: While coated aluminum with 

black mar1cings. 
--- POfN'f.eR: Micromeler adjustable, blade -· 

coated aluminUm. 
MOVEMENT: 300 Series stainless steel, or brass 

c:amplelely adjustable. 
BOURDON TUBE: Phosphor brOnZe or SS. 

SOCKET: Brass, c:albcn steel or SS. 
CONNEC110NS: 112" NPT LM or LBM standa.rcl, 

114• NPT and spec:iar 
- •.. - -- - . . c:Onnections-available. . 

ACCURACY: ::~; 0.5% FS (Grade 2A). 
RANGES: see Table VII. 

OPI10NS: Trus gauge is liquid tillable 

Refer to laSt page fer Model Selection Chatl 

Page 10 
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Model Selection Chart 

• 
Table 1-Series 

. 
01-100 Series 
02-200 Series 
03-300 Series 

; 04-400 Series 
'· OS-500 Series 

·· OO.:SOO Selie$ 
07-700 Series 
10-1000 Series 
15-1500 Series 
16-1600 SerieS 
17-1700 Series 
18-1800 Series 
19-1900 Series 
20-2000 Series 

Table H..Oial Size 

• 1-1.5. 
2-2.0 
3-2.5'" 
5-3.5'" 
6-4.o· 
7-4.5'" 
8..S.tr 

Tabla 111-TubeiSocket 
1-Phosphor Bronze I Brass 
2..316SS I Carbon Steel 

- --···- 3-316 ss /316 ss . 
4-Monel/ Monel 
5-SS BeDows ISS 
6-Brass Bellows I Brass 

Table IV-Case 
A-Plastic. AB.S •• or Equal 
·a-steel 
C-Stainless Steel 
D-Phenolic 
F-Aiuminum FlangelesS 
1-StainlesS Front Flange 
J-Aluminum Front 

• Flange--Hinged Ring 
P...SS lJ..Ciamp 
R-Aluminum Front 

Flange-Threaded Ring 

Page 18 

Table V-Connection 
1-1/S.,LM 
2-118• CBM 
3-1/4. LM 
5-1/4.tBM 
6-1J2• LM 
1-112• LBM 
8-1/4. Autcclave LM 
9-114. Autoclave LBM 
0- 30612 PI Socket 

Table Vt.FOI Fluids 
1-Dry 

. 
2-Giycenn 
3-Siflcone OC-200 
"-Mineral Oil 
5-Fiuorolube 

Table Vlf..Ranges & 
Scalae 
AA-30•Hg VAC..O 
AB-30-0-15 PSI 
AC-30-0-30 PSI 
A[)..3()..0..60 PSl 
AE-30-0-100 PSI 
AF-30-0-150 PSI 
AG-30-0-200 PSI 
AH-30-0-250 PSI 

• AJ...30.0..300 PSI 
AJ-0..15 PSI 
AJ(..()-30 PSI 
AL..()..6() PSI 
AM-0-100 PSI 
AN-0-160PSI 
A0-0-200 PSI 
AP-()...300 PSI 
·AQ4.400 PSI 
AR..O.SOO PSI 
AS-O..SOO PSI 
AT ..Q..800 PSI 
Au-o-1,000 PSI 
AV..0.1,SOO PSI 
AW-0-2,00Q PSI 
AX-0-3,000 PSI 
AY-0-4,000 PSI 
AZ-0-5,000 PSI 
BA--o-e,ooo PSI 

Not all combinations are 
possible - Please consutt 
factory. Other options are 
possible. 

B~.OOOPSI 
BC-()..10.000 PSI 
80-0-15,000 PSI 

• BE..0.20,000 PSI 
GA-60" HaQ-0 VAC 
GB-50• Hz()-0 VAC 
GC-4()• H20-0 VAC 

. . GD-30• H20-0 VAC 
GE·20· H20.0 VAC 
GF-10• ~0-0 VAC 
00..10-0-10· H20 
GH-15-0-15• HiO 
Gt-20-0-20• H20 
GJ-3Q-0...30• H20 
GK-40-()..40" H20 
GL-so-o..so· H20 
GM-0-10• H20 
GN-0-15. H20 
00-0-20• H20 
GP..0.30• H20 
GQ.0..40• H20 

..,. ~-~ 

GR-0-60• H20 
GS-O-SO• HzO 
GT ..0.100'" H20 -
GtJ-0...160" tizO 
GV..Q-20Q" H20 
Gw-D-300'" tizO 
GX..Q-1 PSI 
GY..0.2 PSI 
GZ-0-3.PSI .. -
HA.Q..5PSI 

-HB-0-10 PSI 
H[).0()..50" HzO 
HFt9-SO·~o 
H0-0-150' H20 

• H\J-0..8 PSI 
lc-3-1510-150 PSI 
1~2.SOO·PSI 
1~16/D-300 PSI 
IG-3-1510-1,500 PSI 
IH-3-1510-5,000 PSI 
11-3-1510-600 PSI 
IK..0.3000 PSI/1600 RAM 
IM-0-7 ,500 PSI 
IQ-3-1510-1200 PSI 
IU-3-1510-2000 PSI 
IV-3-1510.3000 PSI 
rY-0-100 PSV0-230 ft H20 

c-.I!I-31 
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Appendix C Catalog Cuts 

• 
APPENDIXC 

CATALOG CUTS 

SECTION IV 

• UNNUMBERED TREATMENT PLANT EQUIPMENT 

• NEC 501 FSCGWRD, 8/26/96 C-IV-1 
nee \docsprog\fscgwrd\appcsecr. doc 
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Fisher Controls 

The F1sher 95 Senes regulators (see figures 1 and 2) are 
compact. small-s1ze. large-capacity. self-operated pressure 
regulators. They are available in 1 /8-mch through 2-inch 
s1zes. and in four different configurations. 

These general-purpose regulators are suitable for steam. 
a1r, gas, oil. water. and other flu1ds. They may be used on 
any application requ1rmg accurate pressure or d1fferent1al 
pressure control. The Types 95L and 95H regulators use 
spnng force actmg on the diaphragm to regulate the outlet 
pressure. The Types 95LD and 95HD regulators use sprmg 
force to ma1ntam a pressure d1fferent1al between the spnng 
case loadmg pressure and the regulator outlet pressure (see 
figure 3). Spnng case loadmg pressure may be applied from 
another pressure system or a manual loadmg regulator. 
Spec1f1c applications mclude their use on test fixtures. 
wash tanks. stenlizers. steam tables. fuel lines. plant a1r 
supplies. and oil seals on centrifugal pumps or turbines. 
The small SIZes of the regulators make them particularly 
adaptable to installations having space hmitat1ons. 

Feat urea 
• Excellent Fluid Compatibility-The body is available 

m stainless steel as well as m cast 1ron and cast steel. 

• Tight Shutoff and High Capacity-A flat-faced seat 
construction provides better shutoff than the conventional 
bevel-seal construction. The composition diaphragm and 
seat prov1de tight shutoff below 150°F (66°C). while the 
metal seating surfaces used for higher temperatures are 
carefully machine-lapped to ensure shutoff. 

• Easy Maintenance-When serv~cmg or repa1r is 
necessary. 95 Series regulators need not be removed from 
lines for mamtenance and repair. Valve guiding and seatmg 
parts are accessible by removing valve plug guides on the 
bottom of the umts. 

November 19 79 Bulletin 71. 1:95 
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• Smooth. Close Regulation and High Stability-Reg
ulator design isolates the d1aphragm and pressure response 
chamber from the main flow stream through the regulator. 

• Easily Adjustable Differential Pressures-The Types 
95LD and 95HD regulators have handwheels on top for 
easy pressure adjustments. 

Carbon Adsorber Inlet Pressure Regulator 

3 Carbon Adsorber Outlet Pressure Regulator 
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AVAILABLE 
CONFIGURATIONS 

BODY AND PORT SIZES 

END CONNECTION 
mLE 

IAIIMUM PRESSURES 
AND TEMPERATURES 

REDUCED OUnET 
PRESSURE AID 
DIFFERENTIAL 
PRESSURE RANGES 

PRESSURE SEmiS 
AD.IUSTMEIT 

Specifications 

Type 95L: Low-pressure regulator 
for 2 to 30 ps1g (0.1 to 2.0 bar) 
outlet pressures 
Type 95H: High-pressure regulator 
for 1 5 to 1 50 ps1g (1 .0 to 1 0.3 bar) 
outlet pressures · 
Type 95LD: Low-pressure differen· 
tial regulator for 2 to 30 psi (0.1 to 
2.0 bar) differential pressures 
Type 9&HD: High-pressure differ· 
entia I regulator for 1 5 to 1 50 psi 
(1 .0 to 1 0.3 bar) differential 
pressures 

Types 95L. 95LD. 9&H. 95HD 
1/1-illd •11~ 1/4-illdltfliiu: 1/4-inch 
(6.4 mm) port 
3/1-itn:ll•lltl 1/1-illdl llfllli•a: 3/8-inch 
(9.5 mm) port 
3/4-i•dl •• 1-itldl Wiu: 9/1 &·inch 
(14.3 mm) port 
Types 9&H and 95HD: 1-1/4 inch. 
1-1/2 inch and 2·inch bodies with 
1·1/16 inch (27.0 mm) port 

NPT screwed pipe threads 

See table 1 

See table 2 

Types ISLand 95H: Adjusting screw 
for adjustment throughout the 
pressure setting range of the spring • 

PRESSURE 
REGISTRATION 

PRESSURE 
CONNECTIONS 

CONSTRUCTION 
MATERIALS 

MATERIAL 
TEMPERATURE 
CAPABILITIES 

TYPICAL REGULATING 
CAPACITIES 

FLOW 
COEFFICIEITS 

APPROXIMATE 
WEIGHT 

c-JY-3 

(FISHERj 

Types 95LD and 95HD: Hand· 
wheel for adjustment throughout 
the pressure settmg range of the 
spring. 

Types 95L and 95H: Internal 
Types 95LD and 95HD: Internal 
combined with outside pressure 
source for differential pressure 

See figure 5 

See table 3 

Maximums: See table 1 
Minimums: -20°F (-28.9°C) for all 
standard construCtion matenals; 
consult your Fisher representatiVe 
about minimums for specific mater· 
ial combinations 

Air: See tables 5. 6, and 7 
Steam: See tables B. 9, and 1 0 
Water: See tables 11 , 12, and 1 3 

See table 4 

Types 9&H and 95HD 
1/4-ia Mlr. 4 lb (1.8 kg) 
3/lutl 1/1-illdl M/ia: 8 lb (3.6 kg) 
3/4 at/ 1 illd to~;.a: 20 lb (9.1 kg) 
1-1/4. 1-1/1. •• 1-i•dltfliia: 13 lb 
(33.1 kg) 
Types 95L and 95LD 
1/4-i•dl Mlr. 6 lb (2.7 kg) 
J/lat/ 1/1-illd lllltli•: 12 lb (5.4 kg) 
J/4 at/ 1-itd Mlia: 32 lb (14.5 kg) 

( 

l 
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Tsble 1. Msximum Pressures snd Temperstures 

MAXIMUM MAXIMUM 
BODY AND DIAPHRAGM INLET OUTLET REGULATOR 

TYPE 
SPRING CASE AND SEAT PRESSURE PRESSURE• 

MATERIALS MATERIALS 
Paog Bar Paig Bar 

Cast Iron 
Composition 250 17.2 30 2.0 
All-Metal 250 17.2 30 2.0 

95L 
Cast Steel or Composotoon 300 20.7 30 2.0 
Staonless Steel All-Metal 300 20.7 30 2.0 

-- Composition 250 17.2 150 10.3 
Cast Iron 

All-Metal 250 17.2 150 10.3 
95H ; 

Cast Steel or Composotoon 300 20.7 150 10.3 ----- Staonless Steel All-Metal 300 20.7 150 10.3 

Cast Iron 
Composotoon 250 17.2 50 3.5 
All-Metal 250 17.2 50 3.5 

95LD 
Cast Steel or Composotoon 300 20.7 125 8.6 
Steonless Steel All-Metal 300 20.7 125 8.6 

Cast Iron 
Composotoon 250 17.2 250 17.2 
All-Metal 250 17.2 250 17.2 

95HD 
Cast Steel or Composotoon 300 20.7 300 20.7 
Staonless Steel All-Metal 300 20.7 300 20.7 

•For TyOea 9~LD end 95HD r89Ulllon. ttt• out .. t prnaura eouala ll'ttl apnno c. ... kMd.ng DNNUrw 
I)IUI lhe lllhftG Mtllftl 

1TPE Ill IEULATDI Wm IEDPIEIE DIAPIUII 
All IEOPIEIE IALIE DIIC 

TYPE Ill IEIUUTDI 
Wm IRIL IIIPIUII All 

IRIL IUnll IUIFICEI 

Figure 2. Sections/ Views 

c- [jl-4-

MAXIMUM MAXIMUM SPRING 
TEMPERATURE CASE PRESSURE 

"F 

150 
410 

150 
450 

150 
410 

150 
450 

150 
410 

150 
450 

150 
410 

150 
450 

•c Paog I Bar 

66 
210 

66 
232 Not Applicable 

66 
(Spnng Case Is 

210 
Vented) 

68 
232 

68 so 
210 50 

68 125 
232 125 

68 250 
210 250 

68 300 
232 300 

TYPE 1111 IEIULATII 
wm IRAL UIAPIUII 

Alii IUT. IUD 
nP1CAL DF 1TPE IIU 

3.5 
3.5 

86 
8.8 

17.2 
17.2 

20.7 
20.7 
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Table 2. Spring Part Numben for 95 Series Body Sizes snd Pressure Ranges 

OUTLET OR 
DIFFERENTIAL SPRING PART 

TYPE BODY SIZE. PRESSURE NUMBER AND 
NUMBER INCHES RANGE• COLOR 

Psig Ber 

2 to 6 0.1 to 0.4 1 E3925 27022 Yellow 
1/8. 1/4 5 to 25 0.3 to 1.7 1 E3926 27012 Green 

13 to 30t 0.9 to 2.0t 1E3927 27142 Red 

95L 2 to 8 0.1 to 0.4 I E3956 27022 Yellow 
end 3/8. 1/2 5 to 25 0.3 to 1.7 107455 27142 Green 
95LO 13 to 30t 0.9 to 2.0t 1 E3957 27192 Red 

2 to 8 0.1 to 0.4 1 E3989 27022 Yellow 
3/4, 1 5 to 25 0.3 to 1.7 1 E3990 27142 Green 

13 to 30t 0.9 to 2.0t 1E3991 27162 Red 

15 to 30t 1.0 to 2.0t 1 E3925 27022 Yellow 
1/8. 1/4 25 to 75 1.7 to 6.2 1E3928 27012 Green 

70 to 160 4.8 to 10.3 1 E3927 27142 Red 

- 15 to 30t 1.0 to 2.0t 1 E3956 27012 Yellow 
318(!_12 25 to 75 1.7 to 5.2 1D7455 27142 Gteen 

__ 95H -3.0 tD..150 4.8 to 10.3 1 E3957 27192 Red 
and 15 to JOt 1.0 to 2.0t 1 E3989 27022 Yellow 
95HO 3/4. 1 25 to 75 1.7 to 5.2 1 E3990 27142 Green 

70 to 150 4.8 to 10.3 1 E3991 27182 Red 

5 to 80 0.3 to 5.5 1 E7953 27082 Light Blue 

1·1/4, 1·1/2. 2 
60 to 120 4.1 to 8.3 1 E7954 27082 Light Grey 

100 to 140 6.9 to 9.7 1 E7933 27082 Yellow 
120 to 150 5.5 to 10.3 1 07888 27082 Black 

•-..... ----lypn 85L """ 95H __ .. -Ito ........... - ...... _ .... _,._10 .... _ .... 
ocwat Dllllot .,_.,. ,_ T- t5LO- 95HO "'~~'~-· tho ---... ----- ...... _, ___ ... !TYI>I85Htoroc ___ _,_,._,_..... 
___ ,..._.. __ l!Wd--........ 

Type RLtO ---....... ___ ,.,._....., 

... J v ..., 

Table 3. Construction Materials 

Trim &ut Vllhre v .... Velw Velve M .. riels Common to All 
No. 

Dieptmagm 
Ring Plug DIICI 

DIICI 
Plug 

Regu .. tor TY!*I 
Holder Guide 

1' 302 SST 418 SST 418 SST ... . .. Brus 
2' Neoprene Brass . . . ..... Neoprene Brus 
~.3 Neoprene 418 SST ... 418 SST Neoprene 418 SST 

4A2.3 302 SST 418 SST 418 SST ... . .. 418 SST 
5 Neoprene 418 SST 418 SST . . . ... Brass 
SA Neoprene 418 SST ... 418 SST Neoprene Brill Valve Body: Cast Iron, Stnl, or SST 
7A3 302 SST 418 SST ... 418 SST Neoprene 418 SST 
82.3 Neoprene 418 SST 418 SST ... . .. 418 SST Spring Case: Cut Iron or Steel 
93 302 SST 318 SST 318 SST ... . .. 318 SST 

102.3 Neoprene ar- ... Brns Neoprene 418 SST Valve Stem: 41 B SST 
11 3 302 SST 418 SST ... 418 SST TFE 416 SST 
123 302 SST 318 SST ... 318 SST TFE 318 SST Regulator Spr~ng: Cadmtum·Piated Steel Spnng Wtra 
13 302 SST Brill . . . ar .. TFE Brass 
143 Neoprene Hast C6 Haat C . . . .. Hast C Valve Plug or 01ac Holder Spnng: 302 SST 

15 Neoprene 318 SST Brns ... 318 SST Peckmg (Types 95LO and 95HO only!: Spnng·loaded TFE 
163 Neoprene 416 SST ... 418 SST TFE 418 SST 
173 Neoprene 318 SST .. 318 SST TFE 318 SST 

20 Neoprene Braaa ... Brn• TFE Brass 
243 Neoprene HaatB ... Haat B TFE Hat~t B 
373 R Monel5 K Monel K Monel .. . . R Monel 
393 Neoprene Hast C ... Hast C TFE Hast C 

I StaMM tnl'r' tor •• Dod¥ ~UteM .. 4 Treclem•rtr. of Stall•t• DN••tOft Ceba1 Co111 

2 Stalldonl tnm tor.,_ •--- otHI - .... 5 Treo.m•rtr. o1 lrtMmaootulf Ntckel Co 
3 NobfiiAINrta 

c:.-IJZ-s-
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FISHER" 

Fisher Controls 

The 98 Senes 1s used for back pressure or relief apphcat1ons 
m hqu1d, gas, a1r, and steam serv1ce. The Types 98L, 98H. 
and 98HH are self-operated and spnng-loaded. wh1le the 
Types 98LD. 98HD. and 98HHD use add1t1onal pressure 
loadmg to mamtam rehef or d1fferent1al rehef pressure 
settmgs. 

Features 
• Versatility-Typ1cal apphcattons mclude use m wash 

tanks, small space heaters, fuel and 011 hnes, a1r supply 
systems. test f•xtures. and stenhzers. 

• Excellent Fluid Compatibility-Diaphragms come m 
stamless steel or elastomers, and body and spnng case are 
avatlable 1n stamless steel as well as cast •ron and steel. 
Corros1on-res1stant trims are available. 

• Close. Stable Regulation-Diaphragm IS ISolated from 
the mam flow stream. Slotted valve plug and pusher post 
assembly (figure 2) prov1des pos1t1ve gu1dmg for Improved 
shutoff. 

• Compact Design-Small s1zes allow easy 1nstallat1on 
m hm1ted spaces. 

• Differential Pressure Capability- Spnng-loaded TFE 
packing and tapped connect1ons permtt pressure loading of 
Type 98LD, 98HD. and 98HHD sprmg cases. 

June 1977 Bulletin 71.4:98 

• Adjustment Capability-Positive settmgs of the Types 
98L 98H. and 98HH are afforded by the locknut that f•rmly 
secures the adjustmg screw. H andwheels (standard on the 
Types 98LD. 98HD, and 98HHD. and opt1onal on some 
s1zes of the Types 98L and 98H) allow easy pressure settmg 
changes . 

2 Carbon Adsorber Inlet Pressure Relief Valve 
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AVAILABLE 
CONSTRUCTIONS 

BODY AND PORT S 

··~ 1/4 .· ·:·:3/8; 112. 

Specifications 

_Types 98L 98H. 98HH: Self
gperated w1th standard adjustmg 

-._: .,:screw · 
:·: :'·Types 98LD. 98HD. and 98HHD: 

•. :·-~.. Pressure-loaded w1th handwheel 
_-_::·'::~. >·Jidjustment 

-~'" -~ ~::ii~<~-: 

PORT DIAMETER 
(INCHES) 

·~ '3/4, t ':... 

114 
318 
9116 

- 1-114.1-112.2 . 1-1116 

. . . -
' . 

Table 1. Trim Materials• 

C- I1l-7 

, ... ~, 
-- ',.::f-o"': _; ,...,...... 



• NOMINAL 
BODY SIZE. 

INCHES 

114 

318. 1/2 

•• 
3/4, 1 

1 ·114. 1 ·112. 2 

' 

• 
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Table 9. Water Rellef Capacities m Gallons per Mmute. Types 98H and 98HD wtth Metal Diaphragm 

SPRING 
RELIEF FLOW AT 

PRESSURE BUILDUP OVER RELIEF SETTING. PSIG 
PRESSURE RELIEF 

Part Number Color Code 
SETTING. SETTING. 

5 7 10 15 20 30 40 50 75 100 
PSIG GPM 

15 1 8 29 3 4 4 49 
1 E3925 27022 Yellow 25 1 8 34 38 46 55 62 

35 1 8 46 44 52 62 7 84 

35 1 5 22 3 5 37 48 58 7 2 
1 E3926 27012 Green 50 1 5 28 36 46 52 68 8 92 10.7 

75 1 5 34 45 58 6 84 98 109 118 12 9 

75 1 3 1 7 2 2.5 33 4 5.6 7 82 10 7 
1E392727142 Red 100 1.3 2 23 29 38 43 6.6 8.2 94 118 13 6 

125 1.3 2 2 26 32 44 48 74 9 5 11 13 2 15 

150 1 1 8 22 28 3.7 47 66 82 96 12 3 14 2 
1L3461 2 7142 Blue 175 1 2 24 3 42 5.2 72 92 10 B 13 6 , 56 

200 1 22 27 3.4 4B 59 B 10 2 11 B 15 16 9 

15 1 B 3 45 6.7 7 7 .. 
1 E3956 27022 Yellow 25 1 B 5 65 8 10 11.7 . . ... 

35 1 8 6 92 9 5 12 14 16.5 

35 1 5 3 3 7 47 6 75 10 
107455 27142 Green 50 1 5 3 7 45 57 7 5 9 12 14 5 16.5 

75 1 5 42 55 7 2 10 5 13 17 19 21 24 5 

75 1 3 2 7 3 5 45 65 8 ,, 5 14 5 17 21 7 
1E395727192 Red 100 1 3 3 4 52 7 5 9.7 13.7 17 19.5 24 5 28 

125 1 3. 42 55 7 95 12 16.5 20 22.5 28 3, 

150 1 3 3.7 4 7 6.5 8 5 ,, 5 14 7 17 5 24 29 
1L3800 27142 Blue 175 1 32 42 55 75 9.5 13.5 17 2 20.5 28 33 2 

200 1 33 43 56 8 10 2 15 19 22.2 29 5 35 

15 1 8 6 13 16 20 .. 
1 E3989 27022 Yellow 25 1 8 13 16 19 5 24 32 ... 

35 1 8 16 19 23 28 33 37 

35 1 5 8 14 16.5 21 23 29.5 .. 
1 E3990 27142 Green 50 1.5 11 15 18.5 24 28.5 35.5 40 44 

75 1 5 14 20 26 33 37 42.5 47 50 58 

75 1 3 7 10 14 20 26 35 41.5 46 55 
1E3991 27162 Red 100 1.3 9 12 18 25.5 32 41 49 54 62 68 

125 1.3 11 14.5 20 30 38 50 56 60.5 67 5 72 

150 1 7 9 12 17.5 23 34 43 51 66 76 
1 L3801 27232 Blue 175 1 8 10 14 20.5 27 39 50 59 74 81 

200 1 9 12 17 24.5 32.5 47 58 66 79 85 

5 3.6 18 23 35 ... . .. .. . . .. ... 
10 3.6 20 27 39 . . ... ... . .. . .. .. 

1E7923 27092 Dark Gray 15 3.6 23 30 43 60 ... . .. . .. ... . .. 
25 3.6 26 34 46 65 75 ... . .. ... ... 
35 3.6 29 37 50 70 B2 95 . .. ... . . 
25 3 17 24 36 48 65 ... . .. ... . . 

1E795327082 Loght Slue 
35 3 20 27 40 52 70 80 ... . .. ... 
50 3 24 30 43 57 76 90 98 105 .. 
75 3 30 35 46 63 80 100 112 125 ... 
50 2.5 14 23 34 47 65 85 96 110 

1 E7954 27082 Light Gray 75 2.5' 17 26 37 53 70 92 108 125 150 
100 2.5 20 30 40 58 76 102 122 140 165 178 

75 2.3 8 13 23 33 50 65 81 95 130 

1 P7888 27082 Slack 
100 2.3 10 16 26 37 56 72 89 105 140 185 
125 2.3 13 18 29 42 60 80 98 114 150 180 
170 2.3 16 20 32 46 63 85 105 120 165 195 

c-N--8 
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Bocty IIZII. 
lnchft 

1/8, 1/4 

3/8. 1/2 

3/4. 1 

118. 1/4 

3/8,1/2 

3/4.1 

1·1/4. 1-1/2. 2 

TYPE IlL REGULATOR 

A 8 c 
ln. mm ln. mm ln. mm 

2.25 57 1.81 48 4.58 116 

3.88 99 1.81 46 6.12 155 

4.88 124 2.25 57 9.12 232 

TYPE 96H REGULATOR 

2.25 57 1.81 46 4.50 114 

3.88 99 1.81 46 6.00 152 

4.88 124 2.25 57 9.00 229 

7.25 184 2.58 85 14.44 367 

lOOT 
SIH 
CNPTI 

mE 151 IEGVLITIII 
ltm'EIED DI.EISIDI IEFEIEICEI 

APPlY TO TTPE 15LIE&ULITOI 
::::-.· ALIDI 

0 Body 
ln. mm 81ztt. 

5.06 129 lnchee 

7.00 178 1/8. 1/4 

10.19 259 3/8. 1/2 

3/4, 1 

3.19 81 

4.25 108 118. 1/4 

8.08 154 3/8, 1/2 

8.19 208 3/4, 1 

1·1/4, 
1·1/2.2 .. 

(FISHEr) 

TYPE 81LD REGULATOR 

A 8 c D 

ln. 

2.25 

3.88 

4.88 

2.25 

3.88 

4.88 

7.25 

mm ln. mm ln. mm ln. mm 

57 1.81 46 7.94 202 5.06 129 

99 1.81 48 10.12 257 7.00 178 

124 2.25 57 15.31 389 10.19 259 

TYPE 91HD REGULATOR 

57 1.81 48 7.88 200 3.19 81 

99 1.81 46 10.00 254 4.25 108 

124 2.25 57 15.12 384 8.08 154 

184 2.89 85 18.31 465 8.19 208 
~- -- - - -

--· _ .. 

I 

TTl'£ IIHD IECULITDI 
n.mtiED DI.EUIDI UFEIEICEI 

APPlY TD Tl'PE 95LD IEGULITDI 
ALIOI 

E 
J (NPT) 

ln. ln. mm 

1/8 2.75 70 

1/4 4.00 102 

1/2 4.00 102 

1/8 2.75 70 

·1/4 4.00 102 

1/2 4.00 102 

1/4 8.75 171 

Figure 5. Dimensions 

Ordering Information 

When ordering, specify: 

Application Information 

1. Type of gas bemg controlled (air. ammoma. etc.); hst any 
factors such as tmpurittes tn the gas that may affect the 
compatibility of the gas wtth the regulator tnm parts 
2. Speclfrc gravity of the gas 
3. Temperature of the gas 
4. Range of flowtng tnlet pressure to regulator 

Whle II'IS l'ltolma1lcn IS ~edn good ladl'llll'd belleYed !Oile aoo.rate F-COI'II"'OS doe$ 
nolguaranteesaliSiac:'lolyresu!StromreoanceiJI)CnsucnntormabCnNornmgcoruameatterem 
IS ro toe COtJ$trtlf!CI as a ooanantv or l}lllltanree. fllt/3l'fi$S or lfl'ltJ/Ifl<l regara~ng ttte pet1ormance. 

(FISHERj Fisher Controls 

5. Outlet pressure setting or range 
6. Flow rates 

a. Mmimum controlled flow 
b. Normal flow 
c. Malumum flow 

Regulator Information 

Refer to the specificattons on page 2 and carefully revrew 
the descrrptron to the nght of each spectfrcatton and 
specify your choace whenever a selectron is offered. Always 
specify the type number as adentifted rn the spectftcatrons . 

merr:ttsntaOifrly. hrness or any orner maner wrtfl tfiSDfiCtiO 111e QI'OCJucts. nor as a re<:ommen
dabOn louse rtV PI'<XlUCI or process" conllociW1111 anyDalent F<sl>erCcntr!ll$f'I!Sel'lleS ll'le nghl. 
W11!10u1 nooee 10 aner or I'TIPI'tiW 111e CJeS~gnS or soeclficanons otll'le DRXM:1s--. 

For mtormtltlon wflte 
P 0 Box 190, Marsnatttown Iowa 50158 US A 
or Brenchley House. Ma1dstone. Kent ME 14 1 UO. England 

C-71T- q 
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Electrical Distribution Equipment 
Residential Meter Breaker Panels 

Westinghouse 

-----------------------------~-----------------------------------------------------------
Meter Breaker Panels 

WMB121224S 

WMB2024SN 
WML20612SN WMB202040F 

Single Phase, 3 Wire--120/240 Volts AC-10,000 AIC 

WMB202040S WMB202040S 
tAll Covers Off) 

NEMA 3R, Rainproof, with RH Hub Provisions-Overhead or Underground Service 
Branch Circuit 

Main . Breaker Provisions Mfr. Mfr. 
Ampere Max. 1-Pole Max. 2·Pole Catalog No. 

Semi-Flush 
Catalog No. 

Surface / 

Line 
Wire 

Range Rating 1" CB 1/2" C/B 1" C/B 'h" C/B 

Main Breaker Factory Installed 
.· ...... 100 12 24 
~-~·. 125 12 24 

>' 200 20 40 
200 4 8 
200 32 40 
225 20 40 

Order Main Breaker Separately 
100 

• - 125 4 
-~·. 125 4 
ft.:· 125 4 
. ~--;, 200 (Space PrOVISIOns®) 
~ •.• 200 4 

200 (Space PrOVIsions®! 
200 4 
200 4 
200 20 

Main lug Only 
200 12 

8 
40 

6 
6 

10 
2 

15 
15 

1 
2 
2 
2 

2 

2 
2 

10 

6 
~Smgle cover Flonda destgn 

Overhead Feed Only 
®compact destgn Does nor maet EUSERC requtrements 

Accessories 
Mfr. Catalog No. 
WMBSJ 5th Jaw Assembly 
WMB-LK-1 Barrel Lock K1t 
WMB-LK-2 Barrel Lock K1t 
WMB-LK-3 Barrel Lock K1t 
Order BR, BRH mam tenant breakers 
Order WFP. WFPH mam tenant breakers 
if separate Ground Bus IS reqwred order WM824GB. WM89GB 

0
• ---- "·~M .,_, rh::~nnp WithOUt nOtiCe 

10 
10 
20 

4 
20 
20 

2 
2 

2 

2 
4 

20 

WMB101224F 
WMB121224F 
WMB202040F 

WMB222040FC!i 

WMB1224FN 

WMB20FN® 
WMB2024FN 

WMB101224S 
WMB121224S 
WMB202040S 
WMB2048SLB 
WMB20324QS<!i 
WMB222040S<!i 

WMB102RN~ 
WMB1224SN 
WMB1 224SCN0> 
WMB1224SCR@ll 
WM820SN® 
WMB2024SN 
WMB20SR(il® 
WM B2024SR<D 
WMB2048SLR<D® 
WMB202040R<D® 

WML20612SN® 

#14·1/0Cu/AI 
#14-1/0 Cu/AI 
#6-250 MCM Cu!AI 
#6-250 MCM Cu/AL 
#6-250 MCM Cu/AI 
#6-300 MCM CU/AI 

#14·1/0 Cu/AI 
#14-1/0 Cu/AI 
#14-1/0Cu/AI 
#14·1/0Cu/AI 
#6-250 MCM Cu/AI 
#6-250 MCM Cu/AJ 
#6-250 MCM Cu/AI 
#6-250 MCM Cu/AI 
#6-250 MCM Cu/AI 
#6-250 MCM Cu/AI 

#6-250 MCM Cu/AI 

®Provt;tons for 1 WFP!OFP breaker to 200A 
®Does not meet EUSERC reqwrements 

(f) Underground Feed Only 
0AvaJiabtllty to be announced 

c. -.llL-10 

4 Electncal Panel o'clock pos1t1on 
1-21 1n enclosure 
2-27 1n enclosure ~ 
3-36 1n enclosure 

{continued on next page} I 
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BRAIDED POLYURETHANE HOSE 
• Withstands 011, grease, fuels and many chem1cals. 
• Abras1on-res1stant. 
• Low-temperature flex1b1hty. 
• Contams no plastiCIZers. 
• Resistant to weather, ozone, and radiation. 
• Smooth mner and outer surfaces. 
Now you can employ the combination of supenor abrasion 
res1stance and hrgher work1ng pressures, w1th Ryan Herco's 
bra1ded polyurethane hose. It's not only far stronger than 
unre1nforced tub1ng; 1t IS an ether-based, not ester-based, 
urethane, provrdrng superror res1stance to mo1sture and fun
gus. Its rncredible low-temperature flexrbrlity outperforms braid· 
re1nforced vtnyls as well. Because of the dual extrus1on, barbed 
rnsert fittings (not compress1on type) are recommended. 

ORDER: 058G-(Size No.) BRAIDED POLYURETHANE HOSE, 100ft. coils 

Nom. Dimensions Max. Work. wu Full Coil Cut Lengths 
Size Size I.D. O.D. Pressure 100ft. Price/ Increment 
No. (in.) in.(mm) in. (psi@ 70'F} (lbs.) Foot Length* 
-D55 1/4 1/4 (6.35) .472 250 9.0 $1.87 10 
·072 318 318 (9.53) .630 190 12.0 2.66 ' 10 
·080 1/2 1/2 (12.7) .748 

. 
150 J5.0 3.37 -. 10 - - _~,. ................... ~·--.1!. -:-- ~ ~ ~,.,.. -- --- -·090 518 5/8 (15.9) .906 130 20.0 4.59 10 

·100 3/4 314 (19.1) 1.024 100 23.0 5.21 10 
·110 1 1 (25.4) 1.300 80 47.0 7.59 10 

····120 - . "~ -~ -~......., .oe:-"":!"" -:-13~58 - -..:(""""' ,: .... 
1·1/4 1-1/4 (31.8) 1.710 ->?5--~ :~":i,_§2.0 -~--,.5 . 1 

-130 1·1/2 1-1/2 (38.1) 1.929 _-... .. ~so - -·- -~-:72.0 ~- 14.83 
-150 2 2 (50.8) 2.519 •;;40 :":~ 100.0 36.80 

'Smallest cut 1ncrement available for a g1ven tubmg s1ze. 

HERCO-FLEX WIRE-REINFORCED 
PVC TUBING 
• Spiral steel wire reinforcement mcorporated within the walls 

of flexible PVC tubing. 
• Made from non-toxic mgredients conforming to FDA stan-

dards. NSF approved for potable water. 
• K1nk- and crush-resistant. 
• Handles both positive and negative pressures. 
• The glass-like clarity on the mirror-smooth surface provides 

outstanding visual flow characteristics. 
• Ughtweight, yet tough and abrasion-resistant. 
• Full vacuum transfer hose . 

- .... 5 
;, =·· .. i 
.... :5 ' 

Price per 
Foot 

:-$2.62 
-.; 3.72 

- 4.72 ...... __ .--.,;_ 

6.43 
7.29 

10.63 
~~ . 
~}9.01 ••• 
~20.76 ~-
·.::.,"51.52 

;aBY.!nHerco 
~ FLUID PLOW SOLUTIONS 

5 Hose 

• Call 1-800-848-1141 
.. ' ( 

C-Zlr-/1 
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Table J.14 

· ...... ". 

--"""'·t. ... -. 
•. ! . 

APPLICATION 
Designed for use as wmng boxes and JUnctlol1 
boxes. Provide protection 1n outdoor lnstalla
llonS agam.st ram. sleet and snow, or IndoorS 
agcunst dnpp!ng water. 

CONSTRUCTION . 
• 16 gauge or 14 gauge <7-90 grade galvattJZed 

steel 
• Drip shield top and seamfree Sides. front, and 

back protect from rail\ snow. or sleet 
• 16 gauge galvaniZed steel continuous tunge 

has stainless steel pm 
• Cover fastened securely With captive plated 

steel screws 
• Hasp and staple provided for padlocking 
• No gasketing or knockouts 
• Collar studs proVIded for mounbng optiOnal 

panel 

FINISH 
Dark gray enamel tllSide and out over gal
vamzed steel OptJonal panels are white enamel. 

STANDARD SIZES 

INDUSTRY STANDARDS 
NEMA Type3R 
UL50Type 3R 
CSA Enclosure 3 (See table) 
IEC 529, IP32 

ACCESSORIES Page 
Corrosion lntubilors . . . . • • . . . • . . • • • • . 366 
~H~ers .•...•..•........•... 364 
Panel Support Krt . .. .. • • . .. . . . .. . . • .. 376 
Panels (See table) ............... 316. 375 
Rack Mounbng Angle Krt • . . .. • .. . • • • • . 387 
Swing-Out Panel Kit . . • . . .. . . .. . . . . . .. 378 
Termnal Kit Assemblies • • . . . .. . • • • • • . 380 
Wmdow Kit ......................... 397 
Wiring Duct ......................... 387 

Enclosure Encloeure Size •Panel Catalog Panel Size Mounting Overall Body Opentng 
Catalog Number Gauge AllBxC Number DxE <WI L SliT Centllr Stiff- p J K 

t A·16R12SHCR 16 16.00x12.00x6.00 A-18P12 13.00x9.00 17.00XS.OO 1&00 13.88319.25 Not lrlcbled - 3.50 -
{406x30SJI152) (330J229) c432x12n (457) (353x235) 189) 

f A·16R166HCR 16 16.00x1G.OOxaoo A·16P16 13.00x13.00 17.00x9.00 1&00 13.88x13.25 Not lrlcbled - 3.50 -
(406x406x152) (330lc330) (432x229) c45n (353x337) (89) 

f A·20R166HCR 16 20.00x16.00x6.00 A·20P16 17.00x13.00 21 00x900 22.00 17.88x13.25 Not lnCiudlld - 3.50 -
(508x406xt52) (43211330) (53311229) (559) (454x33n (89) 

* A·20R208HCR 14 20.00x20.00xa00 A·20P20 17 .00x17.00 21 00x13.00 22.00 17.88x17.25 Not II'ICiudBd - 3.50 -
(508x508x203) (432x432) (533x330) (559) (454:1430) (89) 

* A·24R208HCR 14 24.00x20.00xaoo A·24P20 21.00x1700 25.00xt3.00 26.00 21.88x17.25 Not lncludBd - 3.50 -
{610x508lt203) (53:!x432) {63Sx330) (660) (5581c438) (89) 

t A·24R248HCR 14 24.00x24.00x8.00 A·24P24 21.00x21.00 25.00x17.00 26.00 21.88ll21.25 Not lncludud - 3.50 -
(610X610x203) (533:1533) (635x432) (660) (556x540) (89) 

t A·30R248HCR 14 30.00x24.00x8.0 A·30P24 27 .00x21.00 31.00x17 .00 32.()0 27 .88ll21.25 Not lncludud - 3.50 -
(7~10x203) (686x533) (787x432) (813) (708x540) (89) 

A·30R3012HCR 14 30.00x30.00xt2.00 A·30P30 27.00x27.00 31 00x27.00 32.()0 27 .88x27 .25 Not lrlcbled 7.00 1.50 13.50 
(782x762x305) {686:1686) (787x686) (813) {708x692) (178) (38) (343) 

t A·36R2412HCR 14 36.DOJI24.00x12.QO A·36P24 33.00ll21.00 37.00x17.00 38.00 33.88ll21.25 Not lncludBd - 3.50 -
(914ll610x305) (838x533) (940x432) (965) (861x540) !89) 

A-36R3012HCR 14 36.001c3000x12.QO A-3&P30 33.00x27.00 37l»>Z7 .00 38.00 33.88x27 .25 Not lncU:Ied 900 1.50 13.50 
(91411814:1305) {831b1688) (940x686) (965) (881x692) {229) (38) (343) 

A~3012HCR 14 42.0QlC3000x12.QO A-42P30 39.00x27.00 43.001:27.00 44.()0 3IUI8X2T .25 lncU:Ied 9.88 1.50 13.50 
(108h91<h305) (991:1686) (1092d86) (1118) {1013x&92) (251) (38) (343) 

A·38A3112HCR 14 36.00x38 OOX12.QO A-38P38 3300x3300 37l»>Z7 .00 38.00 3381b3325 NallncU:Ied 9.00 4.50 13.50 
(914.1914:1305) {838x838) (940:1d186) (965) (881x845) (229) (114) (343) 

A-42R3812HCR 14 42.0013800x12.00 A-42!'38 39.00x33.00 43.001:27.00 44.()0 3988113325 lncU:Ied 9.88 4.50 13.50 
{108h914x305) (991ll838) {1092d86) (1118) (1013x845) (251) (114) (343) 

A-48R3812HCR 14 4&00x38.00x12.00 A-48P31 45.00x33.00 49.00x27.00 so.oo 45.88x3325 lnclucled 11.38 4.50 13.50 
(1218x914ll305) (1143x838) (1245x686) (1270) (116Sx845) (289) (114) (343) 

A-IOR3812HCR 14 60.00x38.00x12.00 A-IOP36 57 .00x33.00 61.00x27.00 62.00 57 .88x33.25 lrlcbled 14.38 4.50 13.50 
(1524Jc914x305) (1448.x838) (1549:1686) (1575) (1470x845) (365) (114) (343) 

f* A·30R3016HCR 14 30 00ll3000x16.00 A·30P30 27.00x27.00 3100x27.00 32.00 27 .88x27 .25 Not Included 700 1.50 13.50 
(762x762x406) (686:1686) (787x686) (813) (708x692) (178) (38) (343) 

*A·36R3616HCR 14 36.00x38.00x16.00 A·36P36 33.00x33.00 3700x2700 3&00 33.88x33.25 Nat Included 900 450 13.50 
(914x914x406) (838x838) (940x686) (965) (861x845) (229) (114) (343) 

MilllmetM dimensums ( ) are for reference only; do not convert metnc dimenSions to •ncb. 
• Panels must be ordered separately. OptiOnal alumtnum and plywood panels ara also available for most sizes. S.. Ace....,.._ 
t Certified by Canadian Standards Association. Specify CSA label when ordenng. l p l 
*NEW CATALOG ITEMS. 6 Contro ane 

Data subject to change Without noTICe C.--IiZ- /2. 
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OMIT MliXILE 
OOOR SCREW 
IF A IS LESS 
1'liAH :s7 00 

(940) 

PACI..OCKING 
HASP & STAPLE 

MOUNTING HOLES 
K .34•.501 
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NOTE: 
Panels have flanges along SideS whiCh are 
more than 21.00 rnches (533mm) long. except 
A-24P20 and A·24P24 wh1ch have flanges on 
two Sides. 

1.50 
(38) 

OMIT TVIIO 
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FA•LESS 
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. .. the best thing between 
you and remote facilities 

The Verbatim Automatic Dialing 
Remote Monitonng System is a 

giant step forward in voice synthesized 
alarm systems. Verbatim combines new 
levels of alarm message clatit:f and 
versatility with extended programming 
capabilities 'and simplified operation. 
The result is simple, affordable, and 
effective monitoring of your remote or 
unattended facilities-today, and weU 
into the future. 

At last . .. exact alarm 
messages, in your 
own voice 
Verbatim provides unlimited versatility 
in alarm messages. You're no longer re· 
stricted to a limited vocabulary of built· 
in words. Using advanced digitized voice 
technology, Verbatim accuratdy stores 
in memory anything that can be spoken 
-from names and numbers to techni· 
cal terms and detailed instructions. 

Messages are ddive.red with maximum 
clatity-accurarely n:plicatUig tbe 
original spe.aker, so there's less dlance 
for misundcrstandin or error. And, you 
can easily enter or change messages at 
the &ont panel or remotely from any 
Touch Tone telephone. 

Automatic 
alarnz notification; 
convenient 
acknowledgement 
When an alarm condition occurs, 
Verbatim automatically calls you with 
the necessary reports using a standard 
dial-up telephone line. 

The system di.als up 
to sixteen field-pro
grammable phone 
numbers -up to 
60 digits each -to 
repon the station 
identification and 
specific alarm condition. 

Acknowledgement of an alarm phone 
call is accomplished by pressing a 
button on the called phone while the 
alarm is being received or by calling 
the reponing unit after having received 
the calL 

Easy programming/or· 
customized functions 
With Verbatim's voice guidance you 
can quickly enter dial-out phone 
numbers, record .. alarm" messages, and 
esublish alarm trip delays. AU system 
operating parameters are preprogram· 
med, but may be altered from their 
default values to meet your needs. 

Funher, each channel can be indepen· 
dcndy programmed for one of five 
different functions; alarm on open 
cimlit, alarm on closed ctrcuit, repon 
on inquiry only. accumulate total 
running time, ur totalize pulses. 

Keeping pace with 
changing needs 
Facilities change. Monitoring require· 
ments change. Ycu need a system that 
easily and inexpensively adapts to new 
demands. In addition to its program· 
ming flexibility, Verbatim's modular 
design simplifies field upgrading. For 

c=-JZ- 2 

additional input channels. For supervis
ory remote control {digital outputs). 
For analog inputs. Or for communica· 
tions with remote computers, terminals 
and printers. 

Complete status 
reports at any time
from any phone 
With Verbatim, you're never out of 
touch with your monitoring system. 
Any telephone-anywhere-provides 
access to a comprehensive status 
repon on all conditions monitored by 
the system, including internal power 
status. The touch of a telephone key 
also allows you to review and alter 
programming such as phone numbers, 
messages, etc., or even to listen-via a 
built·in microphone-to local sounds. 
Personnd at the remote site can 
communicate with the caller using the 
unit's built in speakerphone. 

For on-site personnel, a glance at the 
sy:,"tem's front·pand LED indicators 
provides clear indication of proper 
system operation, alarm status and 
battery condition. 

Remote Alarm Dialing Monitor 
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• Superior surge protection on 
power, phone, and all alacm input 
lines keeps your VERBATIM on 
the job! 

• Expansion slots for opttonal plug-in · 
modules give you flexibility and 
eliminate obsoiescence. 

• Digitally recorded user messages 
allow unlimited vocabulary .. 

Built for long-term 
survival in the 
toughest environments 
Verbatim is designed and built for 
superior performance year after year. 
The system's rugged durability is 
evident in its heavy duty metal enclo· 
sure, carefully selected and proven 
solid-state components, and sealed 
membrane keyboard. The unit is 
protected from electrical surges by 
heavy duty solid-state and gas tube 
surge protection-integrated into the 
main circuit board-lor all lines: 
power, phone and signal input lines. 

Battery backup for 
-safety during power 
failure 
Should a power failure occur, Verbatim's 
rechargeable gc:keU battery maintains 
fuU system operation for up to 20 
hours of continuous operation. And. 
because the system uses a pn:cision 
regulated dwger instead of a ttadi-
tional "trickle• charger. cba.rging time 
is minimized and battery life is signifi
cantly extended. 

Non-volatile memory 
retains programming-
for years
without power 
Verbatim's non-volatile memory elimi· 
nates the need to reprogram following 
ix>wer outages. Recorded alarm mes· 
sages and user-entered programming 
are retained for years-even in the toral 
absence of power to the system. 

Programmable Features: 

Alarm Criteria 

AlanD Reset 

Alarm Reset Time 

Alarm Trip Delay 

Alarm System EoableJDisable 

Autocall Test 

Autocall Time Interval 

Call Back/Call forward 

Dialing Format 

Message Recording Time 

#of MeSsage Repeddons 

Phone Numbers 

Ring Delay 

Security Code 

Stadon ID Recording Time 

Time Between Alarm Calls 

c..-Y-3 

RANGE OF PROGRAMMING 

Alarm on Open Circuit 
Alarm on Qosed Circuit 
Status only 
Run T"une Meter 
Totalizer 

ON/OFF 

0.1 to 99.9 hours 

0.1 to 999.9 seconds 

Local and Remote Enable or Disable 

ON/OFF 

0.1 to 99.9 bows 

Separate unique telephone num.bcr f 
Touch Tone or Rotary Pulse l 
User Variable ' 

1 to 20 repetitions f 
! 

16 phone numbers up to 60 digits each 
I 

1 to 20 rings 1 

6~~ts i 
I 

User Variable I 
0.1 to 99.9 minutes i 

l 
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Features: 
Monitors 4 channels plus internal AC 
power 

Solid-state message recording 

Expandable modular design 

Superior surge protection on all inputs 

Alarm call grouping 

Low cost 

Remote programming 

Nonvolatile memory 

20 hour battery backup 

5 year warranty 

7.ypical Monitoring 
Applications: 
BaUers 

Chemical Plants 

• Computer Rooms 

Facility Security 

Fish Hatcheries 

Frozen Food Storage 

HVAC Systems 

• 

Hydroelectric Power Stations 

Pipeline & Compressor Stations 

Remote .Pump Stations 

Storage Tanks 

Telephone Switchgear 

Unattended SCADA Systems 

Water & Wastewater Treaanent Plants 

7.ypical Sensors: 
Row 

Leak 
Levd 

Motion 

pH 

Power 

Pressure 

Temperature 

Vacuum 

Standard Specifications 
ELECI'RICAL· 
0 Power requirement: 105-135 VAC. 

50/60 Hz, 15 wattS maxunurn or 
8-14 VOC at 500 mA maxunum. 

0 Battery c:b.a.rgins: Preds1on voltage 
conrroUed,mdudmg automatic raptd 
recharge after dra.ul. 

0 Battery backup: 20 hours 
0 Input sensing: Four unpowc:red contact 

inputs standard. Open conacts see 5 volts 
DC;dosed contacts see 10 ma DC. 

0 Standard Cenrrorucs parallel. 

PHYSICAL 
::: Surge protection: Integral gas tube and 

solilktate protectors on all phone. power. 
and signal lines. 

:::::i Accommodates fielcknstaUed upgrades 
C Rugged meCI.I andoor enclosun:. 
0 Weight: 8 lbs. (3.6 kg). 
0 Dimensions: 11/K"'H X 9't.'''W X 5"'0 
C Mounting centers: ll'!K"' vert1cal x 

6"' horiZontal. 

ENVIRONMENTAL 
0 Temperature range: 20 to 130"'F. 
0 HUJDidity: 0 to 95%. noncondensing. 

MODULAR OPilONS 
0 Analog. Custom scaled in the umts 

of measurement reqwred for your job 
Analog alarms on a high and a low alarm 
setpairu. Upgradeable ro l,4,8,or 16 
analog channels. 

0 Remote Supervisory ControL The 
operator can rum eqwpment on or off 
via any telephone. Upgradeable to 4 or 8 
outputs. 

C:: Cllannels. Upgradeable to 8, 16. 24. or 32 
contact channels. 

SINCE1948 

REMOTE ALARMS AND CONTROLS 

TELEPHONE 
;.] Rotary pulse or tone dialing. keyboard 

selectable. 

::J Dials up to 16 different numbers. each 
up ro 60 digits long. 

CJ Allows progr.unmmg of PBX delays an 
l second increments. 

::J FCC Registered P.ut 68, "Ringer 
Equivalence": 0.3A. 

.J AlannAcknowted~ent is byTouchTone 
key or by calling back. 

.J Built-in speaker phone allows rwo-way 
conversatiOn. 

-:::; Compatible With mosr cellular telephone 
systems. 

SPEECH MESSAGFS 
::: Users record their own messages. Also. 

includes resident vocabulary lOr program
ming gu1dance and lOr default "alannl 
normaJ• speech if no user messages are 
recorded. 

WAIUtAN'IY 
CJ Fm: year pans and labor wamanf}'. See 

our separate warranty card ror details 

FACfORY OPilONS 
:::J End.osure. System avadable in NE.\tA 4X 

enclosure, which is corrosion proof and 
scaled agamst 12 feet of water. 

::; &mronmenraL ThcnnosuticaO\· 
controlled hearer available. ~ed 
lOr operatiOn below 20'"F or where 
condensation may occur. 

::; IDeal Alarm Relay Output. Relay 
actMites during unacknowledged alarm 
conditions. 

RAC0 MANUFACTURING AND ENGINEERING CO. 
1400~2nd Street • Emeryville. CA 94608 
(510) 658-6713 • FAX: (510) 658·3153 
1-800-722-6999 

Represented In your area by: 

C C0pynvhl1994 Ral:o M.amrfaclwjng and £nguwnng Co 
Speaficat!ons sub)eclto e11a11oe Wllllou1 notice 
Toudl Tone is a regiSiel!ldtrademarkel AT&T Printed In U.s.A. 11961118 '--------------------------------J 
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• 
PLEXCODCS™ 
Dual Containment 
Piping System 

• 

• 

A TOTAL SYSTEM 
APPROACH. 

The PLEXCO Dual 
Containment System 
presents a unique, total 
system approach for 
environmental protec
tion. The system is 
designed for installation 
ease, and maximum 
integrity. Manholes, 
clean-outs, drain and 
alarm access points are 
an integral part of the 
system. Pipes and 
fittings are PLEXCO 
manufactured with the 
carrier installed and 
supported in the con
tainment pipe, then 
shipped as "sticks 
and kits!' 

Field installers join each 
pipe individually with 
proven heat fusion 
procedures. Simulta
neously fused carrier 
and containment joints 
do not allow inspection 

of critical carrier joints. 
Individual joining of 
carrier and containment 
aliows visual inspection 
of each joint before clos
ing the system. This 
joining method ensures 
the integrity and full 
pressure capacity of the 
carrier pipe. The con
tainment pipe is fusion 
joined around the car
rier using split-ring 
heaters, or the exclusive 
PLEXCO Dual Con
tainment Field Joint Kit. 

The PLEXCO DCS sys
tem insures that in case 
of carrier pipe failure, 
any potential leakage is 
contained Leak detec
tion and alarm systems, 
provided by many 
quality firms, can be 
installed in the annulus. 
These detection and 
alarm systems inform 
the owner of any prob
lems within the piping 
system. 

A PROVEN MATERIAL 
AND DESIGN. 

Because of their out
standing chemical resis
tance, polyethylene and 
polypropylene have han
dled hazardous chemi
cal fluids for many 
years. Federal or State 
statutes now, or soon 
will require dual con
tainment for under
ground piping that 
transports hazardous 
materials. The 
PLEXCO DCS system 
is dedicated equipment 
for the protection of the 
environment. 

PLEXCO DCS is a dual 
containment piping sys
tem that satisfies both 
Federal and State 
requirements of the 
Resource Conservation 
and Recovery Act 
{RCRA) including the 
new sub-titles to the 
Federal Hazardous 
Waste statutes. 

This bulletin is intended to be used as a guide to support the designer of a 
dual containment pipe system. It is not intended to be used as installation 
instructions, and should not be substituted in place of the advice of a 
professional design engineer . 

C-Y-~ 
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Dual Containment 
Standard System 

• 

PRESSURE 
REQUIREMENTS 

The PLEXCO Dual 
Containment System is 
available as two stan
dardized carrier pipe 
systems: 

LP is a gravity carrier 
system with a 15 psi 
maximum test pressure. 

HP is a pressure carrier 
pipe with system service 
pressure rating up to 160 
psi. 

DCSCim Preslllire 
Clmer Con1aumenl lllnp (JIIIl 

LP 1 Gl'lMIY 
LP 2 Gl'lMIY 
HP 1 160 

HP 2 160 

MATERIALS 

The standard material 
for both carrier and con
tainment pipe is: 

PLEXCOEHMW 
PE3408 high density 
polyethylene. 

Available materials for 
both carrier and con
tainment pipe are: 

0 PLEXCO HTPEN 
high temperature 

· polyethylene; 

0 PLEXCO PE2406 
medium density poly
ethylene: 

0 PLEXPRO CP:"' a 
high impact polypro
pylene copolymer for 
low pressure, high 
temperature service. 

Chevron 

=== Plexco® 
.. 
BURIAL CONDmONS 

LP and HP carrier sys
tems are available with 
either Class 1 or Class 2 
containment pipe. In 
general, Class 1 is for 
heavy earthloads, and 
Class 2 is for lighter 
earth loads. There are 
many variables that can 
determine actual burial 

conditions, including 
embedment compac
tion, burial depth, soil 
type and temperature. 
The following graphs 
demonstrate the burial 
depth capabilities of 
DCS Class 1 and Class 
2 containment pipe 
under specific soil 
conditions. 

MAXIMUM BURIAL DEPTH 
(SOIL MODUWS = 1000 PSI) 

~·.-------------------------------

35 

CLASSt 

CLASS2 

5 

0~--~~--------~------------~ 
90 110 130 

SOIL DENSITY ( I'C'FJ 

MAXIMUM BURIAL DEPTH 
(SOIL MODUWS == 3000 PSI) 

~.-------------------------------

60 

CLASS 1 

35 

~,~--~~--------~--------~C~LA~~~2LJ 
90 110 130 

SOIL DENSITY (PCFl 
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CUTBACKS. 

The PLEXCO Dual 
Containment Pipe System 
is designed to accom
modate an easy fusion 
in the field by the joiner. 
Therefore, all pipes are 
supplied with an appro
priate cutback on both 
ends to accommodate the 
required length needed 
for most available fusion 
machines. On special 
request, PLEXCO can 
supply straight pipe 
lengths without cutback. 
There are some restric
tions on where they can 
be used due to lack of 
cutback. Refer to DCS 
Engineering Manual or 
contact PLEXCO Tech
nical Service Representa
tives for appropriate 
applications. 

PIPE DIMENSIONS 

IPS CAIIIIIEII PIPE l:llfi'Wl01ENT PIPE 
1"/4" 1.315" 4.500" 
2"/5" 2.375" 5.563. 

2'~/6" 2.375" 6625" 
3"rl" 3.500" 7.125" 

3"/8" 3.500" 8625" 
4"18" 4500" 8.625" 

6"110" 6.625" 10.750" 

8"114" 8625" 14 000" 

Large diameters available 
on request. 
Carrier pipe available in 
pressure ratings up to 160 
psi. 
Standard containment 
pipe rated at 15 psi
higher rating upon 
request. 

-=+=ij e w ::11 §#::1- +-
-·· --.---~---------
-~ ~ 

_ _._ 
P1ping With Cutback (Top) 

Pip.ng Without Cutback (Bottom) 

I 

• PLEXCO® 
Performance Pipe DIVISIOn - Chevron Ghem1cal Company 
1050 Busse Highway, Suite 200 
Bensenville, Illinois 60106 
(708) 350-3700 FAX (708) 350-2704 

END SEALS 

Both fJ.Xed and expansion 
end seals are available. 
for containment termi
nation, fiXed end seals 
anchor the containment 
and carrier together. 
The PLEXCO DCS 
Expansion End Seal 
(design patent pending) 
allows longitudinal move
ment between the carrier 
and containment pipe. 
Alarm and drain ports 
are optional. 

Fixed End Seal (top) 
Expansion End Seal (bottom) 

COMMITTMENT 
TOQUALfi'Y 

The PLEXCO Dual 
Containment System 
reconfirms PLEXCO's 
dedication and commit
ment to quality products, 
total system design, and 
service before and after 
the sale. PLEXCO 
Technical Services 
Representatives can 
assist you with design, 
specification, installation, 
and heat fusion training 
services. Please call (708) 
455-0600 for additional 
information or service. 

© 1991 Chevron Chem1ca1 Co 

Rev 7194 Pnnted m USA 
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HOPE 
PIPIN"G 3 HOPE P1ping 

ORDE~ INFORMATION & PIPE DATA 

ORDERINFORMAnON 

To USUJC expedient lumdliD&. please ua~a: 
PIPE OR TUBING FOOT AGE.; IPS OR CTS 
SIZE:. SOR OR MlNIMUM WALL; COIL 
LENCiTH OR STR.AIGHT LENGTH; 
DESJR.ED SHIPPING DATE AND 
DESTINATION. 
Mi'nimum Order: SlOO.OO 

Please SCIIlC1 orders ro: 

P. O • .Box 608 
Swo Highway 32 
Abbeville. SC 29620 
(803) 446-2136 

12.80 JeCfmon Lane 
Collon. CA 92.324 

0-1881 
Hipwayll 

TX 75110 
,J03) 874-5622 
1806 West Sumo A vasae 
flidlelcL 1A 52SS6 
(5U)472·3137 
Or: 
P. 0. Bo1. 23530 
KlaosYlllc. TN 37933 
(615) 966-S822 

Olbet lizes and SDR'a n aYillablo oa 
&pedal order. W.rtca cr call fat price IDd 
delivery. 

~ atdets are mbjea.ro Pl..SXCXl 
aca:pcance and c::un:cm. o:mdl&laDs ot Die. 

PACKAGING DATA 
SJLO PACK i& 1 Ylftlallllck of oolll 
llllpped to • DOIII'eUII'IIablc palltl. . 
Bt.JUC PACX ia a n:camsular bsmdlo of 
IU'Ilgb& leDIJW of pipe securec1 wilb Wood 
IIIIIIDerl md lftppJI:'IJ •.. 
SJLO PACKS IDdBULKPACJCS maya. 
combiaed whoa fouiblo 10 ac:biaYe Trucldold 
*!UllemCnUI. 

• 

COR.ED PIPE & TUBING PIPE DATA 

1/l" CIS 7.0 500 941907 -~ .439" .090" 

314"CIS 9.7 947923 .ns- .685" .rstf' 

1'" CTS 12.S 947931 1.125· .93S" .09Cr 

2"1PS 11.0 942137 2.375" 1.9tr .216" 
94214S 

3" IPS 11.0 SOO 948141 
1000 . 901136 

STRAIGHT LENGTHS 

3.500" 2..156" .s1r 

PIPE DATA 

.en 

.10 

.13 
16 

.09 

1.39 

_..,. ._...,~ . .,.. .... ,.~ • •" i:' "-~ Jo~ .., J/., •<e''>X ·~~~ •l ' 'Jo • y i¥',__,, ~ '('\ • .,_,._-.,. ... nt,~. ~''"'\.-.; """':'""' :}:~ 
"'i•"\;>lh'>'1:/v't~,,r..N>v,~"-" .. ~~ \.<..~~ ..... =-;t -iJ,".,,.;..-~. ~-·dv~J.{..::...:..~~;·~ t"' ~~~~)._''}'I'.•Jo:.~·t~·).l.l• 1 i~ • ,.~,. ~ ·v~··•·"'•""'·-'""""'~.,. .,. .. ~.~-.~ .... ; ........... ...w-~:w "·""• • ~~·' ~·"· .. ..--.;~,.••.r~r ~'tj-.li: 
.t;t.~··· ....... ,_., -·-:~~-·-···~.~·.v<,·--""~·""*'~"·"·~··· < ·'·'' '•Iolli ·~ ·.-~··· ........... of'o',.'-._.... .#At.... , :1 •• •• ) •"• ,_~,.~·· ~ ~ 

-·:··:, .. ·~~~·.•.-.·""O:..l:W;i"::';:' ~.:!:...<&:.!::>o.~~~;.<~I:J.«.i,;~.· .~~~ ,,, .•. :..;,<!• 
•¥.;.:.: ~~~b'i;$~ ~~ ~~.\>,....,\ .. ~~~ ~~~@r~..t'--~ ·~~~:;. . ,. ... -w-r 

: ::.;.:-; "" ~~ .. ":" j 0 
('" 'J;:% ;,,-, f:i<\ 't; J)(.:\;..; l: ~· n ..... .,..N "',;. '~.;..,..,..'<v,.:,_',r .• (, P,:y•·xo0 o; ~~ }·,·4·-,'Z··.l,~):_·.v·......_ .... _..;,,,:..,,.~,~"""'--.-.., &.:.... .._,-' .. .+., ... , .... _ .. ~,••:·l.r.'«:""~!:'": ...... •v..~ •. S.t •• ~· .. Svo~ ... ?.-''J..i "'""' 

2"1PS u.o 20 102330 2.375" 1.11r .2115'" 0.64 
3"1PS I 1.0 40 948168 3.500" 2.826" .!tr 1.!9 
4"JPS 11.0 40 MIJ92 4.D" 3.m· Af1F 2.30 
4•JPs 13.5 40 948213 4.500" 3.794• .J!r 1.90 
G. IPS 11.0 40 9482!6 6.62S" 5.3W .a· 4.97 
6•JPs 13.5 40 948272 6.625'" !..58S" .491. 4.13 
I" IPS 11.0 40 948301 1.625" 6.963· .?e· 1.43 
s•JPS 13.! .a 941328 8.625· 7.211. .619"' 7.00 
12•JPs 11.0 40 g()Q5!4 12..750· 10.293" 1.160" 18.43 ., 
12• IPS 13.5 40 900SS8 12.750" 10.749. .945'" 15.11 

c-Jl-11 
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• PE 3408 Industrial Piping System 
Pipe Data and Pressure Ratings 
(Pipe weights are calculated In accordance with PPI TR-7) 
Average Inside diameter calculated on minimum wall plus 6%. 

Pressure 100 psi 
Rating DR 17.0 

IPS' Nomtoal Minimum Average Weight 1-Minlmum 
PrpeSize 00 (10) Wall(ln) 10 Un-l LBIFT '~Wall (ln.) 

11'" 

1!&" ,•;.' 

2" 2 375 0.140 2.078 0.43 ·~.~ t' ·, 

3" 3 500 0.206 3063 0.93 
.. . 
\~~:';;. 

4" 4 500 0265 3.938 1 54 ····0.214 

s~· 5 375 0.316 4.705 220 0.256 

s· 5 563 0.327 4 870 2 35 ·''0.265 

a· 6625 0.390 5.796 334 0.315 

7l'" 7 125 0.419 6.237 3.86 0.339 

a· 8 625 0.507 ·' 7.550 5 65 . 0.411.~ 

10" 10 750 . 0.~3~~: 9.410 8 78 lf'Q.S1~~ 
12' 12 750 0.750 '~ 11.160 1236 ' .. o.eoi/ 

13~· 13 375 . 0.787,~~ 11.707 13 60 ;{:'0.637~. 

14" 14 000 0.82~ ;, 12.253 14.91 . 0~667 

16" 16 000 0.941'111 14.005 19.46 .. 0.762 

18° 18 000 1.059,, 15.755 24 65 0.857 

20' 20 000 1.176' 17 507 30 42 0.952 

22' 22 000 1.294 19 257 36 81 1.048 

24' 24 000 1.412 21.007 4382 1.143 

t26" 26 000 1.529 22.759 51 40 1.238 

t28" 28 000 1.647 24 508 5962 1.333 

tao· 30 000 1.765 26.258 68.45 1.429 

t32" 32 000 1.882 28.010 77 86 • 1.524 

t34" 34 000 2.000' .• 29.760 87.91 j,! 1.619''• 

136" 36000 2.118 31 510 98 56 1.714 

t42. 42 000 2.000 

t48" 48 000 2.286 

t54' 54 000 2.571 
- ---------~--- -··· 

&Opsl 
DR 21.0 

Average 
ID(ln-) 

4.046 

4.832 

5.001 

5.957 

6.406 

7.754 

9.665 

11.463 

12.025 

12.586 

14.385 

16.183 

17.982 

19 778 

21.577 

23375 

25.174 

26.971 

28.769 

30 568 

32366 

37.760 

43154 

48 549 
• lndustual PE {polyethylene) p1pe stzes ate tdenhhed by tPS (uon p1pa s1ze) diameters wh1ch destgna1e tho 
no111>nal d~amctcr lo• 12'1PS AND SMALlER PIPE. AND 0 D (ou1s1de d1ame1er) for 14'1PS and larger p1pe 

Wetghl 
LB/FT 

1 26 

1 80 

1 93 

2 73 

316 

4 64 

7 21 

10.13 

11.15 

12 22 

15 97 

2019 

24 92 

30 19 

35 92 

4213 

48 86 

56 13 

6383 

72 06 

80 79 

109 97 

14364 

181 74 

• Chevron 

=== Pllxco Bulletin No. 301 

Minimum 
Wall (ln.) 

0.207 

0.214 

0.255 

0.274 

.. 0.33~ 

-1~~·11.3: 
·o.490 

.. p.514 

0.538 

0.815 

0.692 

0.769 

0.846 

0.923 

1.000 

1.077 

1.154 

1.231 

'1.308 

1.385 

1.615 

1.846 

2 077 

Pressure Ratings are for water at 73'F. For other fluids and service temperatures ratings may differ, 
refer to Application Note No. 6 Chemical and Environmental Considerations. 

65 psi 50 psi 40psl 
DR 26.0 DR 32.5 DR 41.0 

Average Wetghl Minimum Average Wetght Minimum' Average We1ght IPS* 
IO(tn-) LB/FT Wall (In) 10 (In~) LBIFT Wall (ln.) 10 (In-) LB/FT Pipe Size 

1W 

'• " 1W. 

. .:~:;\: ~;j,:. ~~.r 2"fl '' .• : 1':7 

I 
~~;~) .}~.: ' .. '- :, s•, ~ :, 

t'"'" !1<.• ., . 4·~ ~ . ~r.. h' {' ,. 
1 

4936 1 47 '" 5"" ~· 
5.109 1 58 . l~~~~: ;',' IK(l: . '· ' l, ·,;., ·J J-.~~~' '!" 

6084 223 , 0.~04 ~ 6.193 1.80 \ 
\(' 6" , .. 

6.544 258 0.219 6.661 2 08 7l'" 

7.921 3 79 ·~· o*~st~~ 8.063 305 I'' , 
•j6l, •'~)· ·I·' a• • 

9.874 5 87 ·Jo .• 14J 10.048 4.75 l~fti , i1~*:~k! ,, . . ,.~ 

11.711 8 26 0.~2~~ 11.919 6 67 "¥"# ~~- r 12",. ,, 

12.285 909 ;.o4,2!h 12.502 7.35 ·tf»i :.~~[· .... ~. 1~M!',ok\\ 

12.859 9.96 0.431 ., 13.086 a o5 "" V}lo"' '1 
-, 14" 

14.696 13 02 0.492 :; 14.957 10 51 .... •'. '· 16" 

16 533 16 48 0.554 16.826 13 29 18" 

18370 20 34 0,615 I 18 696 16 41 ~- ' 20" 

20 206 24 62 o.6n'· 20565 1987 22" 

22.043 2929 0.738 22.435 2362 24" 

23.880 34 39 0.800 24.304 27 74 t26" 

25 717 39.89 0.862 26.173 3220 t28" 

27.554 45 78 0.923 28.043 3692 0.732 28.448 29 50 t30" 

29.390 5210 .. O~fl85. c)l, 29.912 42 04 ' 'l 0.7,f!\) :.· 30.346 33.53 t32" 

31.227 58 79 ~f~~J 31.782 47.44 •.. -,~ 829'·.· 32.243 37 87 t34·~.".\ 

33.064 6593 .:fios ·· 33.651 5318 ' 1''0 878 y ·~\"~- . .~ 34.139 42 47 t36" 

38.576 89 71 1.292 39.261 72 40 i'.!lt.024-t 39.829 57 74 t42" 

44.086 117 20 1.4n 44.869 94 58 -~·1.171 45.517 7548 t48" 

49597 148 35 •.. ~._6~2_- 50.477_ 119 72 1.317 51.208 95 52 t54" 
-----~-----···-

PlEXCO can prOducelo speCialized pipe dimenSions Check w11h your PLEXCO sales oH1ce for avallabillly ol d•mens10ns nol hslsd 

I SUBJECT TO MINIMUM ORDER QUANTITIES, AND AVAILAeiLITY OF TOOLING " 

"" 1986 Chevron • Chem•cal Co 
Rev 3193 
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PVC SCHEDULE 80 PIPE 
SPECIFICATIONS 
ASTM: The material used in the manufacture of pipe for Ryan 
Herco Products Corp. will meet ASTM-D-1784-65T for a PVC 
Type 1 material. The Schedule 40 and Schedule 80 Pipe con· 
forms to ASTM-D-1785. 
CS (Commercial Standard): CS-207·60 is the mdustry stan
dard tor Schedule 40 and Schedule 80 PVC pipe and is met by 
p1pe from the Ryan Herco Products Corp. 1n both schedules. 
PVC pipe meetmg th1s specification has the same 0.0. and 1.0. 
as the corresponding schedule of iron or galvamzed pipe. 

All PVC pipe except 1/8", 1/4" and 3/8" sizes are NSF
approved tor potable water. 
NOT RECOMMENDED FOR COMPRESSED AIR OR GASES 

3905-(Size No.) PVC HEAVY WALL PIPE, SCHEDULE 80 
3907-(Size No.) HARVEL HIGH QUALITY PVC, SCHEDULE 80 

Size 
No. 

SCH. 80 LARGE·DIAMETER PROCESS PIPE 

HARVEL HIGH QUALITY 
PVC SCHEDULE 80 PIPE 
• Highest quality • best appearance. 
• Cosmetic applications. 
• Special storage and shipping. 
More than 30 years of thermoplastic pro
cessing experience makes Harvel pipe 
the leader in quality product. Only the 
finest domestic raw material compounds 
are selected and carefully blended to as
sure consistent physical properties from 
run to run. State-of-the-art processing and 
testing equipment are combined with com
prehensive quality assurance programs to 

meet industry expectations. To further in
sure quality, unannounced inspections are 
conducted routinely by independent third 
parties such as NSF and UL 

Harvel's technical team provides reli
able answers to tough questions regard
ing material selection, product ~pplica-
*~- _.. _ __. _ __._ ---- • · system 

4 PVC Piping 

c-TL-13 ----

!duct is 
•ection, 
upeljor 

Standard Length: 20 tt. 

$.75 
1.06 
1.43 
.42 
.57 
.83 

"""1.15-
·-1.37 

'1.91 
""'- -

3.06 
3.89 
5.69 
9.65....,. 
0.65 -
&.44 

1 

~-~ 
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Appendix D 

Part 1 General 
1.01 Summary 
1.02 Scope of Work 

Part 2 Products 
2. 01 Materials 

Part 1 General 
1.01 Summary 
1.02 Definitions 

SPECIFICATION NO. 02100 
SITE PREPARATION 

SPECIFICATION NO. 02200 
SITE WORK 

1.03 Codes and Standards 

Part 2 Products 
2.01 Soil Materials 
2.02 Crushed Rock or Drainage Fill 
2.03 Trench Locator Tape 

Part 3 Execution 
3.01 General 

NEC 501 FSCGWRD 
nee ldocsprog\specsl I 5976 doc 

1 Page 

4 Pages 

II 
Rev.A, 8/26/96 
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Appendix D Table of Contents 

Part 1 

SPECIFICATION NO. 02230 
DRILLING, WELL INSTALLATION, WELL DEVELOPMENT 

AND AQUIFER TESTING 

General 
1.01 Summary 
1.02 Acronyms, Definitions, and Standards 
1.03 Location 
1.04 Access 
1.05 Safety and Health 

Part 2 Products 
2.01 Equipment Furnished By the Contractor 
2.02 Materials Furnished By the Contractor 
2.03 Equipment and Materials Furnished by Others 

Part 3 Execution 
3.01 General 
3.02 Personnel and Supervision 
3.03 Drilling 
3.04 Monitoring Well Design and Installation 
3.05 Well Development 
3.06 Acceptance Criteria 
3.07 Aquifer Test 
3.08 Decontamination 
3.09 Reporting Requirements 

Figures 

D-1 Site Location 
D-2 Well Locations and Estimated Capture Zones 
D-3 Extraction Well Design 

NEC 501 FSCGWRD 
nee 'd""'l'f')g\specnoc: doc: 

10 Pages 

ui 
Rev .A, 8/26/96 
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Appendix D 

Part 1 General 
1.01 Summary 

SPECIFICATION NO. 02831 
CHAIN LINK FENCE AND GATE 

1.02 Codes and Standards 

Part 2 Prodcuts 
2.01 Materials 

Part 3 Execution 
3.01 Installation 

Part 1 General 
1.01 Summary 

SPECIFICATION NO. 03300 
CAST-IN-PLACE CONCRETE 

1.02 Codes and Standards 
1.03 Requirements 
1.04 Submittals 

Part 2 Products 
2.01 Concrete 

Part 3 Execution 
3.01 General 
3.02 Quality Assurance 

NEC 501 FSCGWRD 
nee 'ldoc:sprog\specstoc doc 

Table of Contents 

2 Pages 

5 Pages 

IV 
Rev A, 8/26/96 
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Appendix D 

SPECIFICATION NO. 05510 
CANOPY 

Part 1 General 

Part2 

Part 3 

1.01 Summary 
1.02 Scope of Work 
1.03 Codes and Standards 
1.04 Submittals 

Products 
2.01 Roof Materials 
2.02 Support Structure 
2.03 Fabrication 

Execution 
3.01 General 

SPECIFICATION NO. 11325 
G~OUNDWATERTREATMENTEQUWMENT 

Part 1 General 
1.01 Summary 
1.02 System Description 

Part 2 Products 
2.01 Groundwater Treatment Equipment 
2.02 Cartridge Filter (CF-201) 
2.03 Activated Carbon Adsorption System (GAC-201) 

Part 3 Execution 
3.01 Installation 
3.02 Testing 

NEC 501 FSCGWRD 
nee ldocsprog\specsloc doc 

Table of Contents 

2 Pages 

3 Pages 

v 
Rev .A, 8/26/96 
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Appendix D Table of Contents 

SPECIFICATION NO. 15010 
GENERAL MECHANICAL REQUIREMENTS 

Part 1 General 7 Pages 
1.01 Summary 
1.02 Regulatory Requirements 
1.03 Quality Assurance 
1.04' Delivery, Storage, and Handling 
1.05 Codes and Standards 

Part 2 Products 
2.01 Materials and Equipment 
2.02 Liquid Transfer Pumps 
2.03 Spare Parts and Special Tools 

Part 3 Execution 
3.01 General 
3.02 Equipment and Piping Installation 
3.03 Tests and Adjustments 
3.04 Protection and Cleaning 
3.05 Related Electrical Work 

SPECIFICATION NO. 15410 
PIPING AND VALVE MATERIAL AND INSTALLATION 

Part 1 General· 
1.01 Summary 
1.02 Scope of Work 
1.03 Codes and Standards 
1.04 Drawing 
1.05 Shipping, Storage and Handling 

Part 2 Products 
2.01 Piping, Fittings and Valves 

Parat 3 Execution 
3.01 General 
3.02 Inspection and Examination 
3.03 Erection 
3.04 Support and Anchors 
3.05 Testing 

NEC 50 I FSCGWRD 
nee ldocsproglspccstoc doc 

8 Pages 

vi 
Rev .A, 8/26/96 
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Section Dl 

Introduction 

Specifications were prepared to describe the SCGWR Final Design equipment for the 501 Ellis 

Street property. As was noted in Appendix B, the specifications comprise a portion of the design 

package which NEC will issue to solicit a qualified Remedial Action Contractor (RAC) during 

the procurement phase of the project. It is the responsibility of the RAC to completely install 

and connect system equipment and components in accordance with the parameters of the design 

·package, good industrial practices, and the requirements of applicable codes and standards. 

Dl.l SCOPE 

The specifications are shown in the following log: 

Specification No. 

02100 

02200 

02230 

02831 

03300 

05510 

11325 

15010 

15410 

15976 

15977 

15979 

16050 

16452 

16470 

Specification Log 

Site Preparation 

Site Work 

Description 

Drilling, Well Installation, Well Development, and Aquifer Testing 

Chain Link Fence and Gate 

Cast-In-Place Concrete 

Canopy 

,. 

Groundwater Treatment Equipment 

General Mechanical Requirements 

Piping and Valve Material and Installation 

Local Control Panels 

General Instruments and Controls 

Control Valves 

Basic Electrical Materials and Methods 

Grounding 

Panel boards 
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PART I 

1.01 

GENERAL 

Summary 

SPECIFICATION NO. 02100 
SITE PREPARATION 

Specifications 

This specification establishes the technical requirements for site preparation. 

1.02 Scope Of Work 

A. The following work is included: 

I. Protection of existing trees, vegetation, landscaping materials, and site 
improvements not scheduled for clearing or removal which might be 
damaged by construction activities. 

II. Trimming of existing trees and vegetation, as recommended by arborist, 
for their protection during construction activities. 

Ill Clearing and grubbing of stumps, vegetation, debris, rubbish, designated 
trees, and site improvements . 

IV. Topsoil stripping and stockpiling. 

V. · Temporary erosion control, silt control, and dust controL 

VI. Temporary protection of adjacent property, structures, benchmarks, and 
monuments. 

VII. Protection in-place and temporary relocation, storage and re-installation 
of existing of fencing and site improvements scheduled for reuse. 

VIII. Watering of designated trees and vegetation during construction 
activities. 

IX. Removal and legal disposal of cleared materials. 

PART 2 PRODUCTS 

2.01 Materials 

A. Materials used for tree protection, erosion control, silt control, and dust control 
as suitable for specific site conditions. 

• END OF SPECIFICATION NO. 02100 
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PART 1 

1.01 

GENERAL 

Summary 

SPECIFICATION NO. 02200 
SITE WORK 

Specifications 

This Specification establishes the technical requirements for site work, and includes 
all earthwork associated with the site and preparation of foundation materials~ 

1.02 Definitions 

Site work definitions include the following:· 

A. Excavation: The removal of material encountered to subgrade elevations and 
the reuse or disposal of materials removed, including existing asphaltic concrete 
pavement. 

B. Subgrade: The uppermost surface of an excavation or the top surface of a flll or 
backfill immediately below subbase, drainage fill, or topsoil materials. 

C. Borrow: Soil material obtained off-site when sufficient approved soil material 
is not available from excavations. 

D. Unauthorized excavation: The removal of materials beyond indicated subgrade 
elevations or dimensions without direction. 

E. Trenching and Backfill: Routing of utilities including on-site underground 
pipes, conduits, ducts, cables, and underground services. Excavation of a 
trench, preparation of bedding and backfllling to existing grade, including 
replacement of any paving or ground cover. 

1.03 Codes and Standards 

A. Perform earthwork complying with requirements of the latest revision of 
applicable CalTrans and American Society for Testing and Materials (ASTM) 
standards. 

PART2 PRODUCTS 

2.01 Soil Materials 

A. Provi.de approved borrow soil materials from off-site when sufficient approved 
soil materials are not available from excavations . 
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2.02 

2.03 

Crushed Rock or Drainage Fill 

A. Course of granular material placed under slab-on-grade to cut off upward 
capillary flow of pore water toward slab. Washed, evenly graded mixture of 
crushed stone, or crushed or uncrushed gravel, ASTM D 448, coarse aggregate 
grading size 57, with 100 percent passing a 1-1/2-inch sieve and not more than 5 
percent' passing a Number 8 sieve. 

B. Backfill shall be native material, containing not more than occasional rounded 
rocks less than 112 inch in diameter. Rocks, rubble or asphaltic pavement 
residue shall not be used 

C. Class 2 Aggregate Base Material shall be in accordance with CalTrans Section 
26 of Standard Specifications, 1-1/2 inch maximum size .. 

D. Asphaltic Concrete Surfacing shall consist of a mixture of mineral aggregate 
and paving grade asphalt, mixed at a central plant. The asphalt shall be AR400. 
The mineral aggregate shall by Type B, 1/2 inch maximum size, medium 
grading, in accordance with CalTrans Section 39 of Standard Specifications. 
The prime coat shall be in accordance with Section 39. 

E. Sand Bedding shall be imported sand, having not more than 5% passing a No. 
200 sieve . 

Trench Locator Tape 

A. The trench locator tape shall be magnetic, installed as shown on the drawings, 
centered over the pipe(s) and conduit~s) in all trenches. 

PART 3 EXECUTION 

3. 01 General 

A. 

B. 

c. 

Protect structures, utilities, pavements, and other facilities from damage caused 
by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 

Excavation and Backfilling: Bury piping to a depth of not less than 18 inches 
below finish grade unless otherwise indicated. Ensure that sand backfill 
completely surrounds the pipe a minimum of 3 inches in all directions. 

Provide erosion and sedimentation control_ measures. Prevent surface water and 
subsurface or ground water from entering excavations and from ponding on 
prepared subgrades . 
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D. Protect sub grades and foundation soils from softening and damage by rain or 
water accumulation and from freezing temperatures or frost. 

E. Do not use explosives. 

F. Excavate for equipment pads to indicated elevations and dimensions shown on 
the design drawings. Widen excavations to permit placing and removing 
concrete formwork, installing services and other construction, and for 
inspections. Trim subgrades to required lines and grades to leave solid base to 
receive other work. 

G. Fill unauthorized excavation under equipment pads by extending indicated 
bottom elevation of concrete foundation or footing to excavation bottom, 
without altering required top elevation. Fill unauthorized excavations under 
other construction as directed at Contractor's expense. 

H. Store excavated and borrow soil materials acceptable for backfill and fill in 
shaped, graded, drained, and covered stockpiles. Locate stockpiles away from 
edge of excavations and outside drip line of remaining trees. 

I. Backfill excavations promptly following acceptance of affected work below 
final grade . 

J. Plow strip or break up sloped surfaces steeper than 1 vertical to 4 horizontal so 
fill material will bond with existing surface. When subgrade or existing ground 
surface to receive fill has a density less than that required for fill, break up 
ground surface to depth required, pulverize, moisture-condition or aerate soil, 
and recompact to required density as shown on the design drawings. 

K. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer 
to within 2 percent of optimum moisture content before compaction. Remove 
and replace, or scarify and air dry, satisfactory soil material that is too wet to 
compact to specified density. 

L. Place backfill and fill materials in layers not more than 12 inches in loose depth 
for material compacted by heavy compaction equipment, and not more than 6 
inches in loose d<?pth for material compacted by hand-operated tampers. Place 
evenly alongside equipment pads to required elevations. 

M. Compact soil to not less than the following percentages of maximum dry density 
in accordance with ASTM D 1557: 

I) Under equipment pads, compact the top 12 inches below subgrade and 
each layer of backfill or fill material to 95 percent . 
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II) In the utility trench compact the sand bedding around piping and or 
conduits to 90 percent. 

III) In the utility trench compact the Backfill or the Aggregate Base, in the top 
one foot to 95 percent and to 90 percent elsewhere. 

IV) Under a slab-on-grade compact the drainage fill to 95 percent. 

N. Uniformly grade areas to a smooth surface, free from irregular surface changes. 
Comply with compaction requirements and grade to cross sections, lines, and 
elevations indicated. Grade lawns, walks, and unpaved subgrades to tolerances 
of plus or minus 0.10 foot and pavements and areas within building lines to plus 
or minus 1/2 inch. 

0. Under slabs-on-grade, place drainage fill on prepared subgrade to required cross 
sections and thickness shown on the design drawings. 

P. Repair and reestablish grades where completed or partially completed surfaces 
become eroded, rutted, settled, or lose compaction. 

Q. Remove surplus satisfactory soil and waste material, including existing asphalt 
concrete pavement unsatisfactory soil, existing concrete, trash, and debris, and 
legally dispose of it properly . 

R. Contractor shall collect excavated soils into stockpiles for sampling by the 
Engineer. The Engineer will collect one sample for every 25 cubic yards of 
stockpiled soils. After a laboratory analysis the Engineer will direct the 
Contractor as to which soils may by used for backfill and which soils must be 
disposed off-site. 

END OF SPECIFICATION NO. 02200 

NEC 50 I FSCGWRD 02200-4 
Rev.B, 8/26/96 nee '<locsproglspccs\02200 doc 



• 

• 

• 

Appendix D 

PART1 

1.01 

1.02 

Specifications 

SPECIFICATION NO. 02230 
DRILLING, WELL INSTALLATION, WELL DEVELOPMENT 

AND AQUIFER TESTING 

GENERAL 

Summary 

This Specification provides requirements for the drilling, constructing, developing, 
and testing of wells at the 501 Ellis Street property in Mountain View, California. 
The minimum standards of quality, safety, procedure, and performance required to 
successfully complete the installation and development of two groundwater 
extraction wells and to conduct aquifer tests at the site are described. 

The work to be performed consists of furnishing all supervision, labor, equipment, 
tools, supplies and materials to complete the wells and test in accordance with the 
provisions of this Specification. The followi~g work items will be performed: 
drilling two soil borings to a depth of approximately 30 feet below ground surface; 
obtaining up to three split-spoon soil samples from each of these borings, installing 
and developing these extraction wells; and aquifer testing. 

Acronyms, Definitions, and Standards 

Following is a list of terms along with definitions as used in this Specification: 

"Owner" refers to Renault and Handley, the owners of the property which was 
formerly leased by NEC Electronics Inc. and is the Jobsite for the work under this 
Contract. 

"Engineer" refers to Bechtel Environmental, Inc. (Bechtel) and any of its authorized 
geologists, engineers, or other representatives. 

"Contractor " refers to the party to whom the Contract for the work herein described 
has been awarded, and any of its authorized representatives. 

"Others" refers to those individuals who are assigned by NEC or Bechtel to perform 
special tasks. 

ASTM: 
OSHA: 
SHO: 
EPA: 

American Society for Testing and Materials; 
Occupational Safety and Health Administration; 
Bechtel's Safety and Health Officer; 
United States Environmental Protection Agency. 

Unless otherwise specified, materials and field operations shall conform to the latest 
issue of the following ASTM codes and standards and shall apply to the extent 
indicated herein: 
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ASTMC 150 Portland Cement; 

ASTMD653 Terms and Symbols Relating to Soils and Rock Mechanics; 

ASTM D 1586 Standard Method for Penetration Test and Split Barrel Sampling 
of Soils (adapted for a modified California split-spoon sampler 
using three, 6-inch long by 2.5-inch diameter, thin-walled brass 
sample liners); and 

ASTM D 1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic 
Pipe, Schedule 40, 80, and 120. 

1.03 Location 

The work will be conducted at 501 Ellis Street, Mountain View, California, shown 
in Figure D-1. Figure D-2 shows the locations of the proposed extraction wells to 
be constructed. 

1.04 Access 

A. The Contractor shall provide his own means of moving and setting up 
equipment at each work site. The Contractor may use available existing 
public or private roads and shall be responsible for the maintenance and 
repairs of such roads to the conditions tha~ existed immediately prior to start 
of use by the Contractor. Any fences that must be lowered for access shall be 
restored by the Contractor to the conditions that existed immediately prior to 
start of work. 

B. Physical access to the drill sites may be restricted due to existing facilities 
(buildings, fences, curbing, etc.) The Contractor is advised to make a 
reconnaissance visit to the site as early as possible before mobilizing and 
ascertain what provisions, if any, will have to be made to set-up on each of the 
work sites. 

1.05 Safety and Health 

A. The Contractor shall certify in writing to Bechtel that all Contractor personnel 
who will perform work at the site have completed the necessary OSHA 
training and refresher and have had the proper medical surveillance for work 
at hazardous waste sites in accordance with the Code of Federal Regulations, 
Title 29, Part 1910.120, entitled "Hazardous Waste Operations and 
Emergency Response". 

B. The Contractor shall submit a Site Safety and Health Plan upon award of the 
Contract. The Contractor may fulfill this requirement by adopting, in writing, 
Bechtel's Site Health and Safety Plan. 

C. The Contractor shall identify one individual as the Health and Safety Contact 
for the Bechtel Safety and Health Officer (SHO). The Contractor's Safety and 
Health Contact shall be responsible for ensuring that all Contractor's 
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PART2 

2.01 

Specifications 

employees working at the site comply with the Site Health and Safety Plan 
and the directives of the Bechtel SHO. The Contractor shall provide all 
personal protective equipment, as specified in the Bechtel Site Health and 
Safety Plan for each Contractor employee working at the site. The Contractor 
shall ensure that all personal protective equipment are clean and in proper 
working order prior to the start of any work. 

PRODUCTS. 

Equipment Furnished By The Contractor 

The Contractor shall provide and maintain all equipment, tools, parts, materials and 
supplies necessary to carry out the provisions of this Specification. The equipment 
shall be in good operating condition and capable of performing the required tasks 
safely and efficiently. The equipment shall be subject to inspection by the Engineer 
at all times and, when deemed unsatisfactory, shall be immediately repaired, or 
removed from the site and replaced with satisfactory equipment. No payment will 
be made for delays or time lost for equipment repairs or replacement. 

A. 

B. 

C. 

Drilling Equipment 

The Contractor shall provide all drilling equipment, drill tools and accessories 
necessary to obtain the boring diameter and depths by hollow stem auger 
drilling. The Contractor shall provide equipment and sealable leak-proof 
containers to capture and temporarily store and transport all drill cuttings and 
fluids ejected from the borings. The Contractor shall also provide equipment 
to contain and transport drill cuttings to a local landfill. The Contractor shall 
also have a bit plug available in case heaving sands are encountered. 

Split-Spoon Soil Sampler 

Soil samples shall be collected as specified by the Engineer using the 2.5-inch 
Modified California split-spoon sampler in accordance with ASTM Dl586. 
The Contractor shall provide all soil sampling equipment and accessories 
needed for obtaining soil samples at depth intervals requested by the Engineer 
in all the borings. Soil sampling accessories shall include brass liners, 
equipment to remove samples and sample bags and labels. Sample catchers 
shall be made available and used as necessary to retain unconsolidated soils 
inside the split-spoons during sampling. 

Decontamination Equipment 

The Contractor shall provide a steam generator with appropriate accessories 
and personnel required to clean all equipment, tools, and materials that will 
come into contact with the subsurface. The Contractor shall also supply the 
equipment and materials required to wash any equipment in non-ionic 
detergent solution and to rinse them thoroughly in clean water . 
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2.02 

Specifications 

D. Equipment for Well Development 

The Contractor shall supply a development rig, bailer, surge block, swab, 
submersible pump and generator or airlift pipe and compressor, and other 
materials and accesories needed for well development. 

E. Aquifer Testing Equipment 

Aquifer testing equipment to be provided by the Contractor shall include: a 
pump capable of pumping at rate ranging from 0.5 to 5 gallons per minute 
against a head of 50 feet, a flow meter measuring in gallons or tenths of cubic 

·-feet with a clock dial, a power supply to drive the pump, discharge hose and 
portable water tank, and other tools and equipment necessary for maintaining 
uninterrupted tests for a minimum of 4 hours. 

F. Equipment for Water Supply 

The Contractor shall provide the equipment needed to access water necessary 
to perform the work. The equipment required may include pumps, water 
trucks or trailers, hoses, storage tanks and all other items necessary to provide 
an adequate water supply. The source of the water will be the City water 
supply at 501 Ellis Street. All discharge water and wash water shall be 
contained and transferred by the Contractor to an on-site container supplied by 
Others. Any spills shall be contained and recovered . 

Materials Furnished By The Contractor 

A. Cement 

All cement used in the work shall conform to ASTM Standard C 150 for Type 
II Portland cement. 

B. Bentonite 

Bentonite shall be a high-swelling, sodium-based Wyoming-type bentonite. If 
it is supplied in powdered form, it shall be free-flowing. If it is supplied in 
pellet form, pellets shall be no greater than one-half inch in diameter and shall 
be free of moisture. ' 

C. Riser Casing 

D. 

Riser casing used for extraction wells shall be 6-inch nominal diameter, 
threaded, and flush-jointed schedule 40 polyvinyl chloride pipe in accordance 
with ASTM D 1785. Extraction well NEC1AE shall be stainless steel 
material and extraction well NEC27 AE shall be rigid polyvinyl chloride 
(PVC). The casing shall be new, clean, straight and free of obstruction. 

Screens 

Screens shall consist of threaded, flush-jointed, 6-inch nominal diameter, 
Schedule 40, subject to approval by the Engineer prior to the beginning of 
field operations. The screen material for NEC1AE shall be stainless steel and 
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E. 

S pec1ficati ons 

the screen for NEC27 AE shall be PVC. The width of the slots shall be 0.020-
inch. Screens shall be 15 feet inch length with a minimum open area of 1 
square inch per foot of length. The bottom of the screen shall have a 2.5-foot 
sump with the bottom closed. 

Filter Pack 

Filter pack material shall be of a No. 3 Monterey Sand Specification or 
equivalent and shall be clean, well-sorted silica sand with less than 5 percent 
siliceous material. A sieve analysis shall be submitted by the Contractor for 
the Engineer's approval prior to the beginning of field operations. 

F. Surface Casing Protection 

Surface completion shall be in a flush mounted Christy box or equivalent with 
tamper proof, traffic-rated lid. The PVC casing shall be fitted with a 
protective cap that can be locked. 

G. Plastic Sheeting 

H . 

I. 

The Contractor shall provide plastic sheeting to keep clean samplers, tools, 
and materials from contacting the ground surface; to temporarily store drilling 
equipment; and to lay out boring soil cuttings for inspection by the Engineer. 

Spill Control Materials 

The Contractor shall provide absorbent padding for clean-up of accidental 
spills of gasoline or other non-aqueous fluids, and all other such items 
necessary to maintain the work area and equipment in a clean, safe, and 
orderly condition. 

Waste Containers 

The Contractor shall provide an adequate quantity of clean 55-gallon, non
leaking drums or similar containers for temporary containment of !ill drill 
cuttings, wash water, well development water and other waste that is produced 
at each work site. 

2.03 Equipment And Materials Furnished By Others 

PART3 

3.01 

Electronic data recording equipment (Hermit ™ Data Logger). 

EXECUTION 

General 

All borings will be drilled using hollow stem augers. Soil samples will be collected 
using a modified California split-spoon core sampler. The groundwater table is 
approximately 12 to 16 feet below ground surface and soil conditions range from 
clay to gravely sand. Heaving sands may be encountered during drilling. 
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3.02 

Specifications 

Personnel and Supervision 

The Contractor shall provide an adequate number of qualified personnel to carry out 
the required tasks in a safe, efficient, and expeditious manner. A competent 
supervisor or foreman shall be designated and shall supervise the work process and 
serve as liaison between the Engineer and Contractor personnel. Rig and equipment 
operators shall be competent, experienced, and fully capable of performing to 
Specifications. 

3.03 Drilling 

3.04 

A. Drilling Method 

B. 

The drilling method shall be by hollow stem auger. The boring diameters 
shall be 12 inches or greater for installation of 6-inch diameter well casing. 
The drilling equipment shall be in good working condition and capable of 
securing satisfactory samples of the required diameter at a drilling depth of up 
to 35 feet. 

The Contractor shall provide all necessary supplies for drilling, including all 
drill rods, bits, tools and end plugs for controlling any heaving sands. No 
organic drilling mud, solvents, organic joint compounds, or cleaning solution 
shall be introduced into the borings for any reason. Also, all drill cuttings 
shall be placed in 55-gallon drums or equivalent type of containers provided 
by the Contractor. The filled containers shall be transported to and emptied 
by the Contractor to a local municipal landfill as directed by the Engineer. 
Each boring shall be securely covered when left unattended and none will be 
left open overnight. The Contractor shall submit a description of equipment to 
be used with the bid. 

Collection of Soil Samples 

Subsurface soil samples shall be collected using a 2.5-inch diameter Modified 
California split-spoon sampler equipped with three 6-inch long brass liners. 
The Contractor shall provide brass liners for the split-spoon sampling. Three 
subsurface soil samples will be collected from each boring. Split spoon 
samples shall be collected according to ASTM D 1586 procedures. At depths 
specified by the Engineer, the sampler with liners shall be inserted into the 
borehole and driven 18 inches or to refusal (equivalent to 6 inches penetration 
or less per SO blows). Drive shoes shall be replaced or repaired when they 
become dented or distored. Samples collected in the brass liners shall be 
removed and placed in sample bags and appropriately labeled by the 
Contractor. 

Extraction Well Design and Installation 

The two soil borings will be completed as extraction wells. Figure D-3 is a typical 
extraction well design. All lengths and dimensions are approximate and may vary 
in accordance with field conditions. 
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3.05 

A. Installing Screen and Riser Casing 

The final depth of the boring shall be measured by the Contractor with a 
weighted tape to ±0.1 foot. Sump and end cap shall be placed on the bottom 
of the screen. The screen and riser casing assembly shall then be lowered into 
the boring through the augers and suspended at the depth specified by the 
Engineer. Centering devices shall be placed on the assembly 1.5 feet above 
and below the screen. Any portion of the riser casing extending above ground 
surface that is cut off, shall be measured and reported to the Engineer. 

B. Installing Filter Pack 

c. 

D. 

Once the casing and screen are in place within the augers, clean water shall be 
pumped into the riser casing so that return flow will rise to the ground surface 
through the annular space, cleaning the hole of any drilling materials. The 
sand for the fllter pack shall be poured into the annular space between the riser 
casing and auger/borehole. The auger shall be removed as the annular space 
is filled with fllter pack. The filter pack shall extend from the bottom of the 
hole to at least 2 above the top of the screen. The final depth of the filter pack 
shall be determined by the Engineer. Depth to the filter pack will be 
continuously measured during placement. 

Installing Seal and Backfill 

After the filter pack is placed, bentonite pellets shall be inserted in the boring . 
After the pellets have reached the top of the fllter pack, they shall be tamped 
in place using a rod, pipe or heavy weight attached to a rope. The minimum 
thickness of this bentonite seal, after tamping, shall be two feet. Following 
emplacement of the seal, the remainder of the annular space between the riser 
casing and sides of the borehole shall be filled with a cement/bentonite grout 
to the top of the hole. The grout shall be approximately in the following 
proportions: 65gallons of water and 25 pounds of bentonite per sack of Type 
II cement. The grout shall be installed by placing rods, pipes, or a hose to a 
point immediately above the seal and pumping the grout into the boring until 
the grout reaches the surface. 

Surface Completion 

A utility vault, shall be installed at ground surface and over the PVC well 
casing as shown in Drawing M-003 in Appendix B of this Final Design. Each 
well shall be clearly marked for identification with a numbering system 
designated by the Engineer. An asphalt or black colored grout well pad will 
be constructed to slope slightly away from the hole to prevent ponding of 
water around the well. 

Well Development 

Following extraction well installation, each well will be developed. Development 
will not be initiated sooner than 24 hours following the completion of grouting. 
Development will proceed by bailing, surging with an airline and eductor, and/or 
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pumping with a submersible pump. Surge blocks will be fitted with pressure relief 
valves. Under no circumstances will air be introduced directly into the well casing. 

Development will continue until the well produces clear water, or the water 
temperature, pH, and conductivity have stabilized as indicated by three consecutive 
measurements within I 0 percent of each other. A minimum of I 0 well volumes 
shall be removed from each well during development. Water characteristics will be 
monitored by the Engineer. Water removed from the wells during the development 
will be containerized and transferred by the Contractor to an onsite storage tank 
supplied by Others. It is anticipated that a groundwater sample will be collected by 
the Engineer at the completion of well development. 

3.06 Acceptance Criteria 

A. All extraction wells shall be inspected by the Engineer at the completion of 
the well installation. The Engineer shall not accept the completed well if any 
one of the following conditions· is observed: (1) broken sump/end cap, screen 
or riser casing, (2) the presence of grout, filter pack, or foreign material in the 
well casing, (3) failure to pass the alignment test, and (4) any other evidence 
that indicates unacceptable well construction. 

B. The alignment of the well shall be unacceptable if a straight, 15-foot length of 
minimum 5-inch O.D. PVC pipe cannot be passed freely down the length of 
riser casing to the top of the screen. This test shall be performed by the 
Contractor after completion of well development and shall be monitored by 
the Engineer. 

C. Following redevelopment of the proposed extraction wells step drawdown 
tests shall be conducted to determine well capacity and to establish a long
term pumping rate for the aquifer tests. 

3.07 Aquifer Test 

A. A step drawdown test shall be conducted to establish a long-term pumping 
rate for the pumping test. It is expected to conduct 3-step test at rates ranging 
from 0.5 to 5 gallons per minute. Each step will run for two hours, or less. 
The pumping rates and duration will be determined by the Engineer. 

B. The pumping rates for each aquifer test shall be determined by the Engineer 
during well development. The tests aquifer shall not commence until at least 
I8 hours following all well development. Water levels in the wells shall be 
periodically monitored ·beginning prior to drilling to verify that levels have 
recovered sufficiently to conduct the aquifer test. 

C. The aquifer test shall be accomplished by pumping each extraction well at a 
pumping rate established during well development for 4-hours, or for a shorter 
time period as directed by the Engineer. Water levels in near by wells as 
identified by the Engineer, will be monitored during the pumping period and 
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during the recovery period following cessation of pumping. The recovery test 
shall be conducted until the well is fully recovered or for 4-hours which ever 
comes first. 

The Contractor shall furnish all necessary assistance and cooperation to the 
Engineer with regard to aquifer testing. Groundwater generated from the 
aquifer pumping test will be discharged to the City of Mountain View 
municipal sewer system. The Contractor shall provide the necessary 
equipment and labor to discharge water generated during the aquifer test 
directly to the sewer system. The Contractor shall furnish all necessary tools, 
equipment, and personnel to properly perform the aquifer tests required by the 
engineer. 

3.08 Decontamination 

A. ·All drilling rigs, equipment, and tools including, but not limited to, augers, 
casing and bits shall be cleaned before work begins and between borings by 
first brushing away visible debris and then washing with a steam cleaner. 

B. Riser casing, screens, and end caps shall arrive on-set, clean and wrapped in 
plastic. All well installation and development equipment and supplies shall be 
washed with a steam cleaner before each use . 

C. Cleaned equipment will be stored on clean plastic sheeting in uncontaminated 
areas. A plastic cover shall also be used for the purpose of temporary storage 
of equipment in the work area. Materials to be stored more than a few hours, 
or as specified by the Engineer, will also. be covered. 

D. All decontamination fluid shall be contained in leak proof, clean containers or 
a plastic-lined containment area. 

E. The work area shall be kept in neat and orderly condition at all times. Borings 
and wells shall be covered and secured when left unattended. Upon 
completion of the work, the Contractor shall remove all rigs, surplus and 
unused materials and shall leave the area in a clean condition that is 
satisfactory to the Engineer. 

F. Fluids generated during the program, including drilling, well development, 
steam-generator waste run-off, and cleaning solutions/detergents, shall be 
collected in clean containers such as 55-gallon drums, or similar apparatus, 
temporarily stored and then discharged to the municipal sewer system as 
directed by the Engineer. 

G. All drill cuttings shall be placed in open-top 55-gallon drums or other 
appropriate containers and sealed with appropriate lids. Drums and lids shall 
be provided by the Contractor. Final disposition of the drill cuttings to a local 
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municipal landfill designated by the Engineer (following receipt of analytical 
data) shall be the responsibility of the Contractor. 

The Contractor shall be responsible for disposal of all consumables and 
unused materials (e.g., PVC, sheeting, tyveks, etc.). 

3.09 Reporting Requirements 

A. The Contractor shall keep; and furnish to the Engineer, accurate driller's logs 
of each boring drilled. The logs shall show depth at which each change in 
material or stratification occurs and depths at which samples were obtained. 
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Summary 

SPECIFICATION NO. 02831 
CHAIN LINK FENCE AND GATE 

Specifications 

This Specification establishes the technical requirements for furnishing, delivering, 
and installing a complete chain link fence and gate. The chain link fence shall be 
complete with chain link fabric, framework, gates, fittings, and locks, as shown on the 
site-specific design drawings (Appendix B) and on the typical details and notes. 

1.02 Codes and Standards 

The fence and gate shall comply with the applicable American Society for Testing 
and Materials (ASTM) standards. 

PART 2 PRODUCTS 

2.01 Materials 

Provide the following materials for the fence and gate: 

A. Chain link fence fabric shall be galvanized steel, galvanized after weaving, 2 
inch mesh, 11 gage wire, 72 inch high, knuckled at one selvage and twisted at 
the other, ASTM A 392, Class 2 finish. 

B. Barbed wire shall be two strands galvanized steel 12 112 gage wire with four 
point barbs spaced not more the 5 inches on center. Galvanize in accordance 
with ASTM A 121, Class 3 finish 

C. Framework shall be galvanized steel standard weight pipe ASTM F 1083. 

I. Comer Posts shall be 2.375 inch O.D. (2 inch NSP) 

II. Line Posts shall be 1.9 inch O.D. (1 112 inch NSP) 

III. Gate Posts shall be 2.875 inch O.D. (2 112 inch NSP) 

IV. Top, Bottom and Brace Rails shcill be 1.660 inch O.D. (1114 inch NSP) 

D. Gates shall be of the swing type, in accordance with ASTM F 900. Fabricated 
from 1.90 inch O.D., Type I or II, galvanized steel pipe with welded or steel 
fitted comers. The fabric shall be as specified for the fence. Braces and trusses 
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shall be furnished. Latch shall be plunger bar type with padlock eye that 
permits operation from either side of the gate. 

Slats (redwood or fiberglass) shall be installed diagonally in the chain link fence 
and gate to provide privacy. 

All material is subject to testing. Mill certificates shall be submitted for approval 
upon request. 

PART 3 EXECUTION 

3.01 Installation 

A. Install fence to comply with ASTM F 567. Do not install fabric before the 
concrete foundation work is complete. Coordinate the fence post installation 
with the concrete curb placement by others. 

B. Center and align posts in the concrete curb at 3 inches above the bottom of the 
concrete. Verify that concrete placed by others around posts is vibrated or 
tamped for consolidation. Check each post for vertical and top alignment and 
hold in position during concrete placement and finishing operations. 

C. Apply fabric to outside of framework after receiving an approval for fabric 
installation. Leave approximately 2 inches between top of curb and bottom 
selvage. 

D. Gate: After repeated operations of completed installation equivalent to 3 days 
use by normal traffic, readjust gate and fence for proper alignment. 
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Summary 

SPECliFICA 'f:U:ON NO. 03300 
CAST -IN-PLACE CONCRETE 

Specifications 

This specification establishes the technical requirements for furnishing labor, 
materials, appliances, tools, and equipment and performing all operations in 
co~nection with preparing, placing, and finishing of the concrete slab. 

1.02 Codes and Standards: 

The Contractor shall perform concrete operations in accordance with the applicable 
sections of the following: 

A. Uniform Building Code, 1994 (UBC) 

B. American Society for Testing and Materials (AS1M) 

C. American Concrete Institute (ACI) 

D. Concrete Reinforcing Steel Institute (CRSI) 

E. American National Standards Institute. (ANSI) 

1.03 Requirements: 

A. All work shall comply with all pertinent Federal, state, and local requirements. 
All concrete and its placement shall conform to ACI 318-95 and ACI 301-89. 
All earthwork shall conform to UBC Chapter 18 and the requirements set forth 
in Site work (Specification No. 02200) and Site Preparation (Specification No. 
02100). 

B. Contractor shall verify all existing conditions, dimensions and elevations and 
shall notify the Engineer of all exceptions before proceeding with the work. 

C. Where practical, Contractor shall make excavations as near as possible to the 
neat lines required by the size and shape of the structure. Contractor shall not 
excavate any unnecessary material. All foundations shall bear on firm and 
compacted soil. 

D. Concrete shall be machine mixed. The introduction of additional water after 
initial mixing will not be permitted. Slump shall be 4 inch maximum unless 
otherwise noted. The concrete mix shall include 1-1/2-inch, maximum 
aggregate size wherever clearance pennits, and 3/4-inch maximum aggregate 
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size where it is necessary for proper placing. The temperature of the concrete at 
the time of placing shall not exceed 75°Fahrenheit. Concrete shall be made 
available by the Contractor for testing by the Engineer. A special inspection 
will be required per Chapter 17 of the UBC. The Contractor shall collect three 
test cylinders from each 100 cubic yards of concrete, or fraction thereof, placed 
each day. Test cylinders shall be made and stored in accordance with ASTM
C31. Contractor shall test the cylinders at 7 and 28 days. The third cylinder 
shall be used as a check cylinder when requested by the Engineer. Steel 
reinforcement laps shall be contact splices of 40 bar diameters and shall be 
staggered where possible. 

All concrete forms shall be clean and wetted. The Contractor shall not place 
concrete until all formwork has been secured in place, all items to be built into 
the concrete are in place, and the work has been inspected by the Engineer. 

The Contractor shall thoroughly and properly compact all concrete using 
approved mechanical vibrators, employed at each point of dump. Along the 
faces of forms, the Contractor shall use suitable tools during the pour to force 
large particles away from the forms and bring mortar to the surface of the forms. 
The Contractor is responsible for providing fully filled out, smooth, clean, and 
properly aligned surfaces free from pockets and blemishes. 

G. The Contractor shall finish the concrete slab to a tolerance of +/-0.5-inch, with 
the final elevations retaining the slope to drain shown in the drawings. 

H. The concrete will be allowed to cure a maximum of 48 hours between lifts and a 
minimum of 10 days before any equipment is placed or installed on the pad. 

1.04 Submittals: 

A. Before commencing with fabrication, the Contractor shall submit for approval a 
placement drawing. The drawing shall indicate elevations, main dimensions, 
connections and embeds. 

PART2 PRODUCTS 

2.01 Concrete 

A. Concrete Design Mixes, ASTM C94, 28 Day Minimum Compressive Strength: 

I. Slabs on Grade and Paving Base: 3000 psi. 

II. Exterior Site Concrete and Pads Exposed to Weather: 3000 psi. 

III. Lean Concrete Backfill: 2000 psi . 
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IV. Underground electrical or coaxial cable duct bank concrete encasement 
when shown on drawings: 2000 psi. 

B. Formwork: Plywood or metal panel formwork sufficient for structural and 
visual requirements. 

I. Special forms for textured finish concrete. 

II. Metal, plastic or paper tubes for cylindrical columns and supports. 

C. Reinforcing Materials: 

I. Reinforcing Bars: ASTM A615, Grade 60; deformed. 

II. Steel Wire: ASTM A82. 

III. Steel Wire Fabric: ASTM A 185, welded. 

D. Concrete Materials: ASTM C150, Type I, Portland cement; ASTM C33 normal 
weight aggreg~tes; potable water. 

E. Concrete Admixtures: Containing less than 0.1 percent chloride ions . 

I. Air-Entraining Admixture: ASTM C260, for exterior exposed concrete 
and foundations exposed to freeze-thaw shall contain from 4 to 7 percent 
total air. 

II. Water-Reducing Admixture: ASTM C494, Type A, for placement and 
workability. 

Ill. Water-Reducing, Accelerating Admixture: ASTM C494, Type E, for 
placement and workability. 

IV. Water-Reducing, Retarding Admixture: ASTM C494, Type D, for 
placement and workability. 

F. Auxiliary Materials: 

I. Reglets: Galvanized sheet steel reglets, minimum 26 gage. 

II. Waterstops when shown on drawings: Rubber or PVC waterstops. 

III. Vapor Retarder: ASTM E154 polyethylene sheet, 8 mils . 

IV. Vapor Barrier: Premolded membrane, ASTM E96, Method B, zero vapor 
transmission rate. 
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V. Nonslip Aggregate Finish when shown on drawings: Fused aluminum 
oxide granules or crushed emery. 

VI. Liquid Membrane-Fonning Curing Compound: ASTM C309,. Type 1, 
Class A. 

VII. Water-Based Acrylic Membrane Curing Compound: ASTM C309, Type 
1, Class B. 

VIII. Evaporation Control Compound: 
compound. 

Monomolecular film-fonning 

IX. Underlayment Compound: Free-flowing, self-leveling cement-based 
compound. 

X. Bonding Compound: Polyvinyl acetate or acrylic base. 

XI. Epoxy Adhesive: ASTM C81, two-component material. 

XD. Dry Pack Cement Grout: 2 parts sand to 1 part cement. 

G. Embedded and Miscellaneous Steel: 

I. Anchor Bolts: Headed A307 Grade B, Non Headed A307 Grade C 

II. Anchor Plates: ASTM A36 

III. Nuts: ASTM A563 Standard Heavy Semi-Finished Hexagonal 

IV. Threads: UNC per ANSI Bl.1 Class 2 FIT 

V. Washers: ASTM F436 

VI. Embedded Angles: ASTM A3p 

VII. Galvanized Coatings: Per ASTM A153 

VIII. Steel Floor Grating and Banding: ASTM A36, Merchant Grade, 1 114 in. 
grating, 1 114 in. x 3/16 in. bearing bars at 1 3/16 in. center to center, with 
cross bars with minimum 118 square inch cross sectional area spaced at 4 
in. center to center. 

IX. Welding Studs: Nelson Studs, Type S3 (with ferrules) or approved equal 
per ASTM A108. 
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PART3 EXECUTION 

3.01 General: 

A. Concrete fmishes for formed surfaces: 

I. Surfaces not exposed to view: As-cast form finish. 

II. Surfaces exposed to view: Smooth form finish. 

B. Concrete finishes for monolithic slabs or as shown on site-specific drawings: 

I. Scratch fmish for surfaces to receive concrete floor topping or mortar 
setting bed. 

II. Trowel fmish for surfaces to be exposed to view or covered with resilient 
flooring, carpet, tile, or other thin fmish system. 

Ill. Nonslip broom finish for exterior concrete platforms, steps, and ramps. 

3.02 Quality Assurance 

A. Standards: ACI 318, Building Code Requirements for Reinforced Concrete, 
and CRSI Manual of Standard Practice . 

B. Testing: Independent testing laboratory when required by Contractor or by 
local jurisdictions. Concrete compressive strengths to be provided from ready 
mix supplier standard mix design and verified by batch plant ticket from 
delivery truck. 

C. Special Inspections: As required by local jurisdictions. 

END OF SPECIFICATION NO: 03300 
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CANOPY 

PART 1 GENERAL 

1.01 Summary 

This Specification establishes the technical requirements for a canopy over the 
groundwater treatment plant. 

1.02 Scope Of Work 

A The shelter and or roof cover structure shall have no walls; its primary 
function is to protect equipment from direct exposure to the sun and rain. 
The roof shall be shed type and shall extend beyond the edges of the 
groundwater treatment plant. The clear height at the eaves shall be 9 ft. 

B. The structure shall be either braced or rigid steel frame type. Knee 
braces in either direction are acceptable. The bottom of the knee braces 
shall not extend more than 2 feet below the clear height at the eaves. For 
braced frames cross bracing shall be on the sides and at the end 
elevations of the structure . 

C. The roof shall be supported by columns spaced as required by UBC. 
Columns shall bear on and be anchored to the equipment slab. 

D. The roof slope shall be as shown on the drawings, Appendix B. Gutters 
and down spouts are not required. 

E. All structural steel shall receive at least one coat of primer and all 
surfaces exposed to view after erection shall be fmished painted. 

1.03 Codes and Standards 

A. UBC (Uniform Building Code) 1994, AISC (American Institute of Steel 
Constructors) and AWS (American Welding Society) shall be followed 
for design, fabrication, and erection of the structure. For design of the 
drilled anchors at column bases, the 28 day compressive strength (fc) of 
the concrete slab shall be assumed as 3000 psi. 

1.04 Submittals 

A. Before commencing with fabrication, the Contractor shall submit for 
approval framing drawing(s) and calculations. The drawing(s) shall 
indicate elevations, main dimensions, and connections at the column 
bases . 
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B. Paint colors shall be submitted to the Engineer for approval. 

PART 2 PRODUCTS 

2.01 Roof Materials: 

A. Roofing shall be corrugated or otheiWise ribbed. The following are 
acceptable as roofing material: 

Galvanized steel sheets 
Aluminum sheets 
Opaque plastic sheets. 

2.02 Support Structure: 

A. Purlins, sag rods, roof beams, eaves struts, knee braces, and columns 
shall be steel. Any of the following materials are acceptable: 

Hot-rolled structural shapes and plate, ASTM (American Society of 
Testing Materials) A36 or better 
Tubing or pipe, ASTM A500 or A501 or A53. 
Cold formed members, ASTM 607 
Bolts shall be ASTM A307 or A325 

2.03 Fabrication: 

A. Shop connections shall be welded or bolted. 

PART 3 EXECUTION 

3.01 General: 

A. Field connections shall be bolted so that the structure may be 
disassembled without difficulty. 

B. After erection, damaged primer paint shall be touched up, and all 
exposed surfaces shall be finish painted. 
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1.01 

SPECIFICATION NO. 11325 
GROUNDWATER TREATMENT EQUIPMENT 

GENERAL 

Summary 

Specifications 

A. Supplier shall provide groundwater treatment equipment (cartridge filter and 
activated carbon adsorbers) suitable for outdoor operation. The cartridge filter 
and activated carbon adsorbers shall operate intermittently. The groundwater 
treatment equipment shall be complete units including, but not limited to, 
external connections, internal piping, cartridges, and activated carbon necessary 
to operate the units. 

1.02 System Description 

A. The water treatment equipment shall treat groundwater withdrawn from three 
extraction wells. Groundwater from the three extraction wells shall be pumped 
to a holding tank and a carbon adsorber feed pump, through the cartridge filter 
and activated carbon adsorbers into a sanitary sewer. The sanitary sewer 
connects to the City of Mountain View's publicly owned treatment works . 

B. Groundwater from the holding tank shall be pumped through the cartridge filter 
and three activated carbon adsorbers, in series. The cartridge filter shall remove 
suspended solids that remain is solution following an in-line Y -strainer at the 
well head. The activated carbon adsorbers shall remove volatile organic 
compounds (VOCs) from the groundwater. 

PART2 PRODUCTS 

2.01 Groundwater Treatment Equipment 

A. Equipment included in this section are a cartridge filter and activated carbon 
adsorbers. 

2.02 Cartridge Filter (CF-201) 

A. Influent groundwater characteristics to the cartridge filter are expected to be as 
follows: 

Calcium 
Magnesium 
Sodium 
Iron 
Sulfate 
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3.4 mg/L, - average 

518 mg/L, - average 
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Chloride 
Temperature 

55 mg/L, - average 
50°F to 70°F 

Specifications 

B. The cartridges in the cartridge filters shall have 20 micron openings. 

C. The cartridge filter shall be a single unit that will comply with the following: 

Flow 
Pressure Rating 
Tank 
Lid 
Holding rods, lifter 
and pipe caps 
0-rings, seals 
and gaskets 
Cartridge Replacement 
Vent 

10 gpm - design 
150 psi 
304 Stainless Steel with support legs 
Multiple wing nuts for closure 
CPVC 

Buna-n o-rings, EPDM rim gaskets 
and top seals 
Cluster (all cartridges at once) 
None 

2.03 Activated Carbon Adsorption System (GAC-201) 

A. The activated carbon adsorption system shall consist of three replaceable 
canisters . 

B. Groundwater characteristics to the activated carbon adsorbers are expected to be 
the following: 

Flow 10gpm -design 
Trichloroethene (TCE). 720 ~giL. -average 

1,620 ~giL. -maximum 
voc 770 ~giL. -average 

1,690 ~giL. -maximum 
Temperature 50° F to· 70° F 

C. Effluent concentration from the activated carbon adsorbers shall meet the 
following concentration: 

TCE < 5 ~giL. -average 

D. The activated carbon adsorbers shall operate in series. Any adsorber will be 
capable of being the lead, middle, or lag canister. 

E. An activated carbon adsorption system canister shall comply with the following: 

Pressure 
Material 
Diameter 
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Height 
Volume 
Carbon per Canister 

Operation Mode 
Carbon Regeneration 

34 and 112 inches, nominal 
55 gallons 

Specifications 

160 lb. of activated carbon, Filtrasorb 300, 
minimum 
Downflow fixed bed. 
Canisters to be returned to supplier for 
regeneration. 

PART 3 EXECUTION 

3.01 Installation 

A. Equipment shall be installed outdoors m accordance with manufacturer's 
instructions. 

B. Provide access space around equipment to service the equipment. Provide at 
least the minimum space recommended by the manufacturer. 

C. Pipe drains shall discharge into a sump. 

3.02 Testing 

A. System shall be tested to assure proper operation. Testing shall be performed in 
accordance with the manufacturer's standard procedures. 

B. Ensure that all·components operate in parallel or series at specified system fluid 
temperatures and pressures, are non-overloading, and meets the specified 
effluent concentrations. 
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PART 1 

1.01 

GENERAL 

Summary 

SPECIFICATION N0.15010 
GENERAL MECHANICAL REQUIREMENTS 

Specifications 

A It is the intention of the Design Package, including Specifications and 
Drawings, to provide the Remedial Action Contractor (RAC) with the 
information necessary to understand the system requirements and to identify, 
procure, and to install the mechanical equipment required to remediate 
groundwater at the NEC Ellis Street site. The Design Package identifies the 
requirements for equipment and instrumentation and describes the basic 
processes of operation and control but does not detail all aspects of design, 
construction and commissioning. It is the responsibility of the RAC to 
completely install and connect system equipment and components in accordance 
with the parameters of the Design Package, good industrial practices, and the 
requirements of applicable codes and standards. Any deviation from the 
requirements or intent of the Design Package shall be brought to the attention of 
the Engineer for review. 

B. Drawings are diagrammatic and are intended to convey scope of work and to 
indicate general arrangement. They are not intended to show all details, such as 
offset, fittings, or structural elements that may be required. Except as otherwise 
indicated, locations of items are approximate only. Exact locations necessary to 
secure proper conditions and results must be determined at Project Site and are 
the responsibility of the RAC. Do not scale drawings. 

C. Except as otherwise indicated, reasonable modifications in layout may be made 
to prevent conflicts and to ensure proper access and installation. 

1.02 Regulatory Requirements 

1.03 

A. Conform to applicable Local Codes. 

B. Mechanical: Conform to Uniform Mechanical Code as adopted by local 
authority. 

C. Plumbing: Conform to Uniform Plumbing Code as adopted by local authority. 

D. Obtain permits, and request inspections from authority having jurisdiction . 

Quality Assurance 

A. Comply with provisions of ASME B31 Series "Code for Pressure Piping." 
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B. Comply with ASME Al3.1 for lettering size, length of color field, colors, and 
viewing angles of identification devices. 

C. Equipment Selection: Equipment of greater or larger power, dimensions, 
capacities, and ratings may be furnished provided such proposed equipment has 
the concurrence of the Engineer and connecting mechanical and electrical 
services, circuit breakers, conduit, motors, bases, and equipment spaces are 
increased as required. In addition to any minimum energy ratings or efficiencies 
specified for equipment, the equipment must meet the design requirements and 
commissioning requirements. 

1.04 Delivery, Storage, And Handling 

A. Deliver equipment and components well-sealed, equipment with nozzles 
covered or blind-flanged, pipes and tubes with factory-applied end-caps. 
Maintain caps through shipping, storage, and handling to prevent pipe-end 
damage and prevent entrance of dirt, debris, and moisture. 

B. Protect stored equipment and material from moisture and dirt. Elevate above 
grade. 

C. Protect flanges, fittings, and piping specialties from moisture, dirt and damage . 

D. Support piping to minimize sagging and bending. 

1.05 Codes and Standards 

The applicable sections of the following codes and standards shall be used: 

American National Standards Institute (ANSI) 
American Petroleum Institute (API) 
Anti-Friction Bearing Manufacturers Association (AFBMA) 
American Society of Mechanical Engineers (ASME) 
American Welding Society (AWS) 
Occupational Safety Health Administration (OSHA) 

PART 2 PRODUCTS 

2.01 Materials And Equipment 

A. Provide standard products of a manufacturer regularly engaged in the 
manufacture of the indicated products. Where more than one unit is required of 
any product, provide products by the same manufacturer, except where 
otherwise indicated. Provide products recommended by the manufacturer for 
use in the service indicated. In the event of a conflict between plans and 
specifications and the manufacturer's recommendations, notify the Engineer. 
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2.02 

Specifications 

Liquid Transfer Pumps 

A. Provide all materials, components, accessories, start-up spares and services for 
the design, fabrication, inspection, and testing of the pumps. Unless specifically 
noted otherwise either in this ·specification or in the attached data sheets, the 
pumps, drivers and accessories shall be in accordance with applicable API 
and/or ANSI/ AS:ME standards. 

B. Each pump assembly shall be furnished complete with its own driver and all 
accessories installed by the Supplier and ready for operation. 

C. Design Conditions and General Requirements 

I. General 

a. Materials of construction shall be suitable for the pumped fluid .. 
b. For horizontal centrifugal pumps, the pump operating characteristics 

at normal flow conditions shall be near the point left of maximum 
efficiency on the pump performance curves. 

c. The NPSHR requirements shall be based on water. The NPSHA shall 
exceed the NPSHR by at least three (3) feet from minimum 
continuous flow to 110% of flow at the rated operating point. 

d. Pumps and drivers, when operating at rated conditions, shall not 
exceed a noise level of 85 dBA at 3 feet when measured any 
direction from the pump baseplate. The Seller shall state what the 
predicted noise level is for each pump and driver. 

ll. Pump Construction 

a. All casings, bearing housings, and stuffing boxes shall be provided 
with tapped and pi ugged vent and drain connections. 

b. For flanges in the vertical plane, the bolt holes shall straddle the 
vertical and horizontal center lines. 

c. Casings shall be free from cracks, pits, or nodules. 

Ill. Impellers 

a. If an impeller is provided, the type of impeller shall be suitable for 
the service indicated. 

IV. Bearings 

a. All pump drive anti-friction bearings shall be in accordance with 
AFBMA . 
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b. Bearings shall be either oil or grease lubricated. If the pump 
.bearings are oil lubricated, a constant-level oiler shall be provided 
for each bearing housing. 

V. Mechanical Seals 

a. Mechanical seals shall be provided and installed together with all 
necessary accessories in accordance with API 610. 

D. Accessories 

I. Baseplate 

a. For above-ground pumps, the Seller shall furnish a common 
baseplate that accommodates the pump, driver and all other Seller 
provided accessories. The driver and accessories shall be 
assembled, aligned, and leveled on the baseplate. A 0.75-inch 
NPT drain connection shall be provided at the pump end. 

II. Couplings and Guards 

a. For above-ground service, Thomas couplings shall be provided and 
shall have a service factor of at least 2.0. 

b. Removable coupling guards shall be provided and shall comply 
with 1910 of OSHA regulations. 

III. Auxiliary Piping 

a. All tubing provided, if required, shall be stainless steel, 0.75-inch 
outer diameter and shall have a wall thickness of at least 0.035 
inches. 

2.03 Spare Parts And Special Tools 

A. As a minimum, it is recommended that the following spare parts be acquired 
with original equipment and maintained in onsite inventory: 

I) Spare pilot light lamps of each type used on the project, in quantity of 
ten percent, but not less than two. 

II) One year's supply of expendable parts including oil, grease, belts and 
filters. 

B. Special Tools: If any part of equipment furnished under these Specifications 
requires a special tool for assembly, adjustment, setting or maintenance and 
such tool is not readily available, such special tools should be acquired with 
equipment as a standard accessory. 
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PART 3 EXECUTION 

3.01 · General 

A. Excavation and Backfilling: Bury piping to a depth of not less than 1'-6" below 
finish grade unless otherwise indicated. Ensure that sand backfill completely 
surrounds the pipe a minimum of 3 inches in all directions. 

B. Paint unpainted equipment, fixtures, hangers, supports, and accessories with one 
coat of primer and one coat of latex based paint, color to be selected by the 
Engineer. 

3.02 Equipment And Piping Installation 

A. Except where otherwise indicated, install equipment level and plumb, parallel 
and perpendicular to other components. 

B. Install mechanical equipment to facilitate servicing, maintenance, and repair or 
replacement of equipment components. Connect equipment to allow for ease of 
disconnection with minimum of interference with other installations. Extend 
grease fittings to an accessible location . 

C. Install equipment giving right-of-way to piping systems installed at a required 
slope for drainage. 

D. Unless otherwise indicated, provide housekeeping pads of concrete, a minimum 
4 inches thick and extending 6 inches beyond the edges of supported 
equipment. 

E. Construct supports of steel members or steel pipe and fittings. Brace and fasten 
with flanges bolted to structure. 

F. Provide rigid anchors for pipes after vibration isolation components are 
installed. 

G. Cut, fit, and place miscellaneous metal supports accurately in location, 
alignment, and elevation to support and anchor mechanical materials and 
equipment. 

H. Field Welding: Comply with A WS D 1.1 "Structural Welding Code - Steel." 

I. Cur, fit, and place anchorages to support and anchor mechanical materials and 
equipment. 
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J . Select fastener sizes that will not penetrate members where the opposite side 
will be exposed to view or will receive finish materials. Make tight connections 
between members. 

K. Attach to substrates as required to support applied loads. 

L. Install nonmetallic nonshrink grout for mechanical equipment base bearing 
surfaces, pump and other equipment base plates, and anchors. Mix grout 
according to manufacturer's printed instructions. 

M. Clean surfaces that will come into contact with grout. Provide forms for 
placement of grout, as required. Avoid air entrapment when placing grout. 
Place grout to completely fill equipment bases. Place grout on concrete bases to 
provide a smooth bearing surface for equipment. Place grout around anchors. 
Cure placed grout according to manufacturer's printed instructions. 

3.03 Tests And Adjustments 

3.04 

A. Test systems as specified under applicable Sections of these specifications, as 
determined by the authority having jurisdiction, and within the time specified. 

B. · Drain water used for testing from the system after tests are complete. 

Protection And Cleaning 

A. During the course of construction, cap all pipe and electrical conduit in a 
manner that ensures adequate protection against entrance of dirt and debris, cap 
all lines and equipment nozzles·so as to prevent the entrance of debris and dirt. 
Protect equipment against moisture, plaster, cement, paint and other work by 
covering it with polyethylene sheets. 

B. Cleaning: After installation has been completed, clean systems as follows: 

I) Piping and Equipment to be Painted: Clean exterior of piping and 
equipment exposed in completed structure, and· remove rust, plaster, 
cement, dirt, grease, oil and similar materials. 

II) Motors, pumps and other items with factory fmish: Remove grease and 
oil, and leave surfaces clean and polished. 

3.05 Related Electrical Work 

A. Ensure that manufactured mechanical equipment is configured without the need 
for connection to more than one power source. 

B. · Plumbing and mechanical piping shall not be run above electrical equipment. 
Clearance shall be provided on all sides of equipment. 

NEC 501 FSCGWRD 
nee ldocsprog\specs\1 ~010 doc 

15010-6 
Rev. A, 8/26/96 



• 

• 

• 

Appendix D 

PART 1 

1.01 

Specifications 

SPECIFICATION NO. 15410 
PIPING AND VALVE MATERIAL AND INSTALLATION 

GENERAL 

Summary 

This specification establishes the technical requirements for furnishing, delivering 
and installing aboveground and underground piping. 

1.02 Scope Of Work 

A. The following work is included: 

I. Design and specification of piping, fittings and valves to meet the 
requirements of this specification and the ASrvtE B31.3 code. 

II. Purchasing material, components, instruments, and equipment 

III. Furnishing pipe, fittings, and valves in accordance with the drawings and 
this specification 

IV. Furnishing bolts, stud-bolts, nuts, and gaskets . 

V. Fuptishing orifice flanges, blind flanges, special flanges, instruments, 
startup strainers, fJ.lters, valve boxes, blanks and spacers for hydrostatic 
testing, cleaning and system flushing, where shown on the drawings. 

VI. Coating bolts, stud-bolts, and nuts for underground service in accordance 
with this specification. 

VII. Furnishing additional miscellaneous items as needed for the installation 
and system testing. 

VIII. Furnishing and installing pipe supports for aboveground p1pmg, as 
required to support the piping. 

IX. Fabricating and installing integral structural attachments. 

X. Performing system and pressure testing and examinations. 

XI. Cleaning and flushing piping system 
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1.03 

Specifications 

Codes and Standards 

A. The following codes and standards form an integral part of this specification. 
The latest issue of these standards and codes shall be used, including case 
rulings, interpretations, and published addenda, as applicable at the initial date 
of issue of this specification. 

American Society Of Mechanical Engineers (ASME) 
ASME B31.3 Chemical Plant and Petroleum 

Refinery Piping 

UNI-BELL 
Uni-Bell Handbook of PVC Pipe 
Design and Construction 

American Society For Testing And Materials (ASTM) 

ASTM D1785 

ASTMD2467 

ASTMD2564 

ASTMD3350 

ASTMA307 

ASTMA563. 

ASTMD1784 

ASTMF441 

ASTMF439 

Poly (Vinyl Chloride) (PVC) Plastic 
Pipe Schedules 40, 80, and 120 

Socket- Type Poly (Vinyl Chloride) 
(PVC) Plastic Pipe Fittings, Schedule 
80 

Solvent Cements Poly (Vinyl Chloride) 
(PVC) Plastic Pipe and Fittings 

Polyethylene Plastics Pipe and Fittings 
Material 

Carbon Steel Bolts and Studs, 60,000 
psi Tensile 

Carbon and Alloy Steel Nuts 

Rigid Poly (Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly 
(Vinyl Chloride) (CPVC) Compounds 

' 
Chlorinated Poly (Vinyl Chloride) 
(CPVC) Plastic Pipe Schedules 40 and 
80 

Socket - Type Chlorinated Poly (Vinyl 
Chloride) CPVC Plastic Pipe Fittings, 
Schedule 80 
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1.04 

Specifications 

Drawing 

A. A piping and instrument diagram (P&ID) is furnished which shows the 
necessary process interconnections, line sizes and piping classes for elements of 
the process piping system. The piping system includes all piping, branch 
connections, flanges, valve and equipment identification and locations, 
bypasses, instrument points, vents, drains, and connections to equipment. 

B. Area· drawings are furnished to show dimensions as necessary to locate major 
pieces of equipment and to approximately route the piping system. 

1.05 Shipping, Storage and Handling 

A. General 

I. The contractor shall be responsible for the delivery of all materials to the 
jobsite undamaged and in usable condition. 

II. Piping, fittings, and valves shall be adequately blocked, strapped, or 
otherwise held in position during shipment and shall be further separated 
by dunnage as necessary to prevent damage. 

III. Small loose pieces, including bolting and gaskets, shall be boxed for 
protection during shipment, where not installed at the factory . 

B. Storage of Materials 

I. Piping, tubing, components and equipment shall be stored where they are 
protected from the elements, preferably inside buildings. Outside storage 
shall be in well-drained areas, elevated above the ground, and covered 
with durable, opaque, waterproof covering in inclement weather or when 
stored for extended periods of time. 

II. Gaskets shall be protected from excessive heat, direct sunlight, oil, grease, 
and all other materials or conditions which may contaminate and/or 
degrade the gasket mate~al. 

III. Loose fittings, valves and equipment shall be either packaged inside 
waterproof material, or tightly sealed at the ends to prevent damage and 
the entrance of dirt and moisture. 

IV. Solvent cement shall be stored in tightly sealed containers away from 
excessive heat. 
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PART 2 PRODUCTS 

2.01 Piping, Fittings and Valves 

A. POLYVINYL CHLORIDE (PVC) PIPE 

Except as otherwise specified herein, or as called for in the Final Design PVC 
pipe and fittings shall conform to the following requirements. 

I. Piping shall be Schedule 80. All PVC pipe shall conform to the 
requirements of ASTM D-1785, Type 1 (normal impact), grade 1 (high 
chemical resistance and shall be solvent welded. 

II. All fittings shall conform to ASTM D2467 (schedule 80) standards to 
match the piping ~d shall be socket type for solvent cement welding. 
Contractor shall perform solvent welding in accordance with the 
manufacturer's specifications. 

III. All flanges shall be Polyvinyl Chloride, PVC, ASTM D1784, Schedule 80, 
Socket - type solvent cemented joints, flat faced, dimensioned and drilled 
to ANSI Bl6.5 class 150#. Gaskets and bolting shall be suitable for the 
service conditions . 

IV. Ball and check valves shall be True Union Socket ends, 150# working 
pressure rating, ASTM D1784 PVC body. Gate and globe valves shall be 
socket ends, 150# working pressure rating, ASTM D1784 PVC body. 

B. HIGH DENSITY POLYETHYLENE (HDPE) PIPE 

I. Except as otherwise specified herein, or as called for in the Plans, HDPE 
pipe and fittings shall conform to the following requirements. 

II. Piping shall be SDR 32.5 (minimum) thickness. All HDPE pipe shall 
conform to the requirements of ASTM D-3350 cell classification 345434C 
and shall be butt fusion welded. 

III. All fittings shall conform to ASTM D-3350 standards and shall be butt 
fusion welding type. Contractor shall perform fusion welding in 
accordance with the manufacturer's specifications. 

IV. The piping between the extraction wells and the treatment plant shall be a 
dual containment HDPE system. The sizes of the process pipe and the 
associated containment pipe are to be as shown on the drawings . 
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V. All flanges shall be HDPE stub ends with backing flanges drilled to ANSI 
B 16.5 class 150#. Gaskets and bolting shall be suitable for the service 
conditions. 

VI. Valves in the HDPE piping at the treatment plant shall be shall be flanged 
ends drilled to ANSI B16.5 class 150# except as specified otherwise on 
the drawings 

C. DUAL CONTAINMENT SYSTEM (DCS) HDPE PIPING 

D. 

I. Except as otherwise specified herein, or as called for in the Plans, DCS 
pipe and fittings shall conform to the following requirements. 

II. Piping shall be SDR 32.5 (minimum) thickness for both the carrier and. 
containment p1pes. All DCS HDPE p1pe shall conform to the 
requirements of ASTM D-3350 cell classification 345434C and shall be 
butt fusion welded according to the manufacturer's specifications 

III. All fittings shall conform to ASTM D-3350 standards and shall be butt 
fusion welding type. Contractor shall perform fusion welding in 
accordance with the manufacturer's specifications . 

IV. The DCS HDPE piping system shall be rated for the carrier pipe pressures 
and temperatures. 

V. All flanges shall be HDPE stub ends with backing flanges drilled to ANSI 
B 16.5 class 150#. Gaskets and bolting shall be suitable for .the service 
conditions. 

VI. Carrier and containment pipe sizes shall be as specified on the project 
drawings. The first dimension in the line number is the carrier pipe 
dial!leter, the second dimension is the containment pipe diameter. 

VII. The containment pipe shall be sealed at the extraction wells and open at 
the treatment plant. 

VIII. The carrier pipe shall be supported within the containment pipe according 
to the manufacturer's recommendations. 

CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE 

Except as otherwise specified herein, or as called for in the Final Design CPVC 
pipe and fittings shall conform to the following requirements . 
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I. 

Specifications 

Piping shall be Schedule 80. All CPVC pipe shall conform to the 
requirements of ASTM F441 and shall be solvent welded. 

II. All fittings shall conform to ASTM F439 (schedule 80) standards to match 
the piping and shall be socket type for solvent cement welding. 
Contractor shall perform solvent welding in accordance with the 
manufacturer's specifications. 

TIL All flanges shall be Chlorinated Polyvinyl Chloride, CPVC, ASTM 
Dl784, Schedule 80, Socket - type solvent cemented joints, flat faced, 
dimensioned and drilled to ANSI B 16.5 class 150#. Gaskets and bolting 
shall be suitable for the service conditions. 

IV. Ball and check valves shall be True Union Socket ends, 150# working 
pressure rating, ASTM Dl784 CPVC body. Gate and globe valves shall 
be socket ends, 150# working pressure rating, ASTM Dl784 CPVC body. 

PART 3 EXECUTION 

3. 01 General 

A All materials, fabrication, assembly, installation, inspection, and testing of 
tubular products and fittings and the piping systems within the scope of this 
specification shall be of new material and in accordance with the referenced 
standards. Materials shall meet the requirements of the ASTM specifications, 
ASME/ANSI standards, and codes as identified herein. Material substitutions, 
other than those specifically identified, shall be made only with the concurrence 
of the Engineer. 

B. Before excavation, locate existing underground utilities using metal detectors 
and drawings. All trenching shall conform to OSHA regulations. 

C. Underground piping shall be installed, inspected, and tested in accordance with 
the requirements of ASME B31.3. 

D. After Installation is complete, restore surfaces affected by the installation to 
original conditions. 

E. Any apparent conflict between this specification and the requirements of the 
standards shall be brought to the attention of the Engineer; in general, the more 
stringent requirement shall be met. Nothing in this specification shall be 
interpreted as in any way relieving the RAC of the responsibility for complete 
compliance with the standards . 
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F. Any PVC or CPVC fittings which are exposed to sunlight and are not UV
protected shall be painted with a minimum one coat of opaque latex paint, color 
to be selected by the RAC. 

3.02 Inspection and Examination 

A. · Inspection and examination shall be in accordance with the requirements of the 
listed standards and this specification. In the case of a conflict between the 
standards and this specification, the more stringent requirement shall be met. 
Any such conflicts shall be brought to the attention of the Engineer. 

3.03 Erection 

A. General 

I. Care shall be exercised in the storage and handling of all piping materials 
and fabricated subassemblies to prevent contamination by grease, moisture 
or other foreign matter, and to prevent damage. End covers, where 
furnished, shall not be removed until necessary for fabrication or erection. 

II. All piping shall be installed without cold springing or forcing the piping 
into position. Alignment shall meet the manufacturer's requirements. 
Cutting or weakening of structural members to facilitate piping installation 
shall not be permitted . 

lll. Where any piping must be routed across traffic lanes, provisions shall be 
made to protect the piping from damage. 

B. Installation in Trenches - Exercise caution during trench backfill to prevent 
piping installed in casings from floating out of position. Wedges shall not be 
used to lock the piping into position. 

C. Equipment Connections - Piping connections to equipment, vessels, and 
machinery shall conform to the details shown on the drawings and to the 
requirements of this specification. Connections shall match sizes and types of 
actual equipment purchased. 

3.04 Support and Anchors 

A. Threaded Connections - Where threaded connections are used, support assembly 
components shall have thread engagement of more than two full threads. The 
amount of thread engaged and available for further adjustment shall be plainly 
in view .. Other than spring can adjustments, locknuts or staking of threads shall 
be used for threaded connections to prevent thread disengagement. Sight holes 
shall be provided where necessary. 

B. Attachments to Concrete - Concrete fasteners shall be appropriate to the load 
and configuration of the attachment. 

NEC 50 I FSCGWRD 
nee 'docsprog\specsl 15410 doc 

15410-7 
Rev.B, 8/26/96 



• 

• 

• 

Appendix D Specifications 

3.05 Testing 

A. Testing of piping shall be performed in accordance with the requirements of 
ASME B31.3. 
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PARTl 

1.01 

1.02 

GENERAL 

SPECIFICATION NO. 15976 
LOCAL CONTROL PANELS 

General Requirements 

Specifications 

A. This specification covers the furnishing of all labor, materials and services in 
connection with the design, fabrication and delivery of local control panels. 

B. The panels shall be furnished in conformance with this specification. When 
conflicts arise between this specification and any referenced document, they 
must be resolved by the Buyer in writing. 

C. The. Seller shall furnish the panels ready for installation with all work 
completed. All instruments and other devices, whether furnished by the Buyer 
or the Seller, shall be installed, wired and/or piped as specified herein and in 
the referenced documents. The Seller shall furnish all miscellaneous items 
required for a complete assembly. 

D. The Buyer shall furnish required panel general arrangement drawings, loop 
diagrams, and panel wiring diagrams for the Seller's use . 

Submittals 

A. The Seller shall furnish drawings as follows: 

I. Dimensional drawings of panels with cutouts. 

II. As-built panel wiring diagram. 

III. Operating Manuals and catalog information including maintenance 
instructions for each type of device. 

N. Test procedures per section 3.03. 

V. Test reports per section 3.03. 

1.03 Codes and Standards 

A. All systems and devices shall conform to applicable standards (latest editions) 
of the following institutes, societies and associations: 
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ANSI 
ISA 
NEC 

American National Standards Institute, Inc. 
Instrument Society of America 
National Electrical Code of National Fire Protection 
Association (NFP A) 
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NEMA 
UL 
IEEE 

National Electrical Manufacturer's Association 
Underwriter's Laboratories, Inc. 
Institute of Electrical and Electronic Engineers 

Specifications 

1.04 Crating and Shipping 

A. Panels shall be properly crated and braced to provide protection against 
damage to structure, instruments, or finish during transit by motor freight and 
handling. 

B. The Seller shall remove and properly pack all plug-in instruments and devices 
to prevent damage during transit and handling. Further, any other equipment 
which cannot be properly secured for transit and handling shall be removed 
and adequately packed. 

PART2 PRODUCTS 

2.01 Design and Construction 

A. The panels shall be completed wired and assembled, with all instruments, 
controls, and associated devices installed in the panel so that the entire 
assembly is an operating unit re.ady for installation. The instruments and 
control devices shall be wired in accordance with the drawings. The panels 
and component parts described herein shall conform in all respects to the 
highest standards of design and workmanship and applicable requirements of 
the latest edition or revision of the Codes and Standards listed in section 1.03 
and other applicable federal, state or local codes. All accessories, not herein 
specified or mentioned but required to complete the control panel, shall be 
supplied by the Seller. 

2.02 Cabinet Construction 

A. Enclosures shall be provided in accordance with the panel drawings, including 
subpanels and associated hardware. 

B. Wire entry shall be through the bottom of the cabinet. 

C. Unless specified otherwise, enclosures shall be standard prefabricated NEMA 
3R enclosures with a full length, continuous door hinge as manufactured by 
Hoffman Engineering or equal. 

2.03 Nameplates 

A. 
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etc., shall be provided by the Seller. Type and size of lettering shall be as 
specified on the Buyer's drawings list. Nameplates for all interior mounted 
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B . 

Specifications 

Exterior nameplates shall be attached with screws as specified on the panel 
general arrangement drawings. 

C. All front or rear panel mounted devices to which a device number is assigned 
on the Buyer's drawings shall have a nameplate bearing the number attached 
on or adjacent to the device case. 

2.04 Terminal Blocks 

A. Terminal blocks shall be Phoenix type MTK-P/P or approved equal for 4- 20 
rnA DC signals. Both sides of the terminals shall be provided with test socket 
screws. 

B. Terminal blocks shall be Phoenix type UK-4-T-P/P or approved equal for 
digital signals, (contact monitoring) in control and marshaling cabinets. 
Terminals shall be provided with plug disconnects. 

C. Phoenix type UK 4 terminal blocks or approved equal shall be used for inter
panel wiring and junction boxes. 

D. The terminal blocks shall be furnished with individual white marking strips 
marked by the Seller in accordance with the Buyer's drawings. 

E . All terminal blocks shall be mounted in easily accessible locations subject to 
the approval of the Buyer, and shall allow adequate space for handling and 
terminating cables. The tenninal blocks shall be furnished with 20% spare 
terminals. Spare instrument tenninals shall be spaced equally along the 
terminal strips. 

2.05 Ground Busses 

A. Each cabinet shall contain a copper AC safety ground bus sufficient for the 
required number of ground connections. 

B. Each cabinet shall also contain an isolated copper DC ground bus for 
terminating the shields of 4-20 rnA, 24V DC signal wiring. 

C. Each bus shall be complete with a connector to accept a #4 insulated ground 
cable. 

D. The safety ground bus and the isolated ground bus shall be 1/4 inch thick by 2 
inch wide copper ground bus. 

PART 3 EXECUTION 

3.01 Instrument Mounting 

A. All instruments on the front of the control panel shall be flush-mounted. 
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3.02 

B. 

c. 

Wiring 

A. 

Specifications 

All rear of panel apparatus shall be rigidly mounted and not protrude from the 
panel. Rear support shall be provided for all front panel instruments which 
are 16 or more inches in length. 

No device shall be located where it will interfere with service access to itself 
or other devices. 

Wiring shall meet the latest requirements of the National Electric Code, and 
applicable state or local codes. 

B. The panels shall be wired in accordance with the wiring diagrams and/or loop 
diagrams. Except for low-level electronic instrumentation and 24 VDC signal 
wiring, all wire shall be Type SIS or approved equal, insulated for 600 volts 
minimum; minimum wire size shall be #18 AWG stranded,.unless otherwise 
specified. 

C. Both ends of each wire within the panel shall be marked with the Buyer's wire 
designation. The markers shall be of the sleeve type with black letters on 
white sleeve material. Cable markers are allowed in lieu of wire markers 
where noted on the drawings. 

D . A solderless crimp-on ring-tongue lug shall be used on wires connected to 
tenninals which have only a screw for securing the wire. Lugs are not 
required on wires connected to terminals with a tubular or box cross-section or 
to terminals with a screw and pressure plate. 

E. Low voltage (24V) DC wiring shall utilize Type SIS, approved equal, . 
insulated for 300 volts minimum; minimum wire size shall be #18 AWG 
stranded, unless otherwise specified. 

F. All low-level electro~ic instrument wiring shall be mylar backed aluminum or 
copper foil shielded with drain wire, twisted pair, fmished with a Tefzel or 
equivalent flame-retardant jacket; minimum wire size shall be #18 A WG 
strand. Low-level instrument wiring shall be run in separate raceways 
physically separated from 120V AC control wiring by at least 6 inches. Low 
voltage de wiring may be combined with electronic instrument wiring. 

G. All Seller's terminal block wiring shall be restricted to the panel side of the 
blocks. The Seller shall connect no more than two wires to any terminal point. 
The field side of the terminal blocks shall be left completely free of wires and 
jumpers. Wiring on terminal blocks shall be so arranged that the Buyer will 
not need to connect more than two wires to the field side of any terminal 
point .. 

H. The seller shall make provision for the support of cable clamps at the point of 
cable entry to the panel. 
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I. 

Specifications 

All multiple common connections shall be wired from the terminal blocks. 
Instrument connections shall not be used for termination of multiple wiring, 
i.e., only one wire may be connected to an instrument connection. In the event 
multiple connections must be used, the multiple wires shall be terminated in a 
single connector. 

J. Horizontal and vertical wiring between the tenninal blocks and the devices 
shall be enclosed in raceways except that horizontal wiring between the 
raceways and the devices may run exposed for distances not exceeding two 
feet. Raceway loading shall not exceed 75% rated fill at any point. 

K. All exposed wiring shall be formed neatly with square comers and, where 
possible, grouped in packs. Each pack shall be bound with plastic ties and 
shall be substantially supported throughout its full length. Cabled wire is not 
acceptable. 

L. Splicing of wires on electrical circuits is not acceptable. 

M. The cases of all instruments, relays, motors and the frames of all control and 
switching devices shall be effectively grounded at the panel structure. 

N . Whenever the schematic or loop diagrams indicate a ground for a circuit at the 
panel, a single wire for each circuit thus grounded shall be run independently 
to the ground bus and fastened thereto using a ring lug and a machine screw 
inserted in a tapped hole. 

0. Three-wire duplex receptacles shall be provided as specified. The receptacles 
shall be installed inside the panels and be wired to a single circuit breaker or 
tenninal strip as indicated on the wiring diagrams 

P. Panels shall be internally lighted by a fluorescent lamp with a guard when 
specified on the panel general arrangement. drawing. A switch shall be 
provided convenient to the entrance access to control the interior lighting. 
The lamp shall be powered by 120V 60 Hz and be connected to a separate 
breaker in the control panel power distribution system. 

3.03 System Test 

A 

NEC 50 I FSCGWRD 
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Complete testing of all systems shall be performed following completion of 
panel and prior to shipment. E~ch input and output shall be checked. The 
Seller shall perform a functional test on all instruments, devices, wiring in the 
control panel. The tests shall verify correct wiring and proper operation of all 
instruments and devices. Seller shall submit test procedure for Buyer 
approval prior to test. The duration of this test shall be coordinated by the 
Buyer with the Seller two weeks prior to Buyer's scheduled test. Each point 
shall be documented and signed off. The Buyer shall witness all of these tests 
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Specifications 

and sign off the test documentation prior to shipment and acceptance of the 
control panels. 

All annunciator wiring shall be tested by simulating external alarm contact 
position during and normal conditions. 

Test reports shall be submitted to the ~uyer. 

END OF SPECIFICATION NO. 15976 
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PART I 

1.01 

SPECIFICATION NO. 15977 
GENERAL INSTRUMENTS AND CONTROLS 

GENERAL 

General Requirements 

Specifications 

A. This specification and the instrument data sheets cover the requirements for 
sensors, controllers, transmitters, indicators, switches, alarms, and other 
instruments for flow, pressure, and level. 

B. All instruments, to the maximum extent possible, shall be manufacturer's 
standard stock and shall conform to the applicable standards for their 
respective application. Instrument wiring shall be electrically isolated from 
the instrument case. 

1.02 Document Requirements 

A. Outline and Assembly Drawings and Wiring Diagrams 

B. 

I. Seller shall supply outline dimension drawings, assembly drawings, and 
wiring diagrams . 

Spare and Repair Parts 

I. Seller shall supply a listing of spare and repair parts for 18 months. 
Additionally, as much as practicable, seller shall select instruments 
including field replaceable subassemblies to facilitate standardization 
and minimize the number of spares and procedures. 

C. Instrument Data Sheets 

I. The seller shall indicate manufacturer's information including model 
numbers on th~ instrument data sheets provided by the Buyer. 

D. Operations, Maintenance and Other Instructions 

I. Operations and maintenance instructions shall be furnished for the 
instruments. Seller shall also furnish installation and site storage and 
handling instructions. 

E. Procedures 

I . 
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Seller shall supply its standard inspection procedures, mechanical and 
electrical performance test procedures. Seller shall also supply the 
packaging and shipping procedures used to ship finished equipment 
from its facility to the jobsite, and field calibration data and procedures. 
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1.03 

Specifications 

Codes and Standards 

A. All systems and devices shall be conform to applicable standards (latest 
editions) of the following institutes, societies and associations: 

ANSI 
ASME 
ASTM 
ISA 
NEC 
NEMA 
UL 

American National Standards Institute, Inc. 
American Society of Mechanical Engineers 
American Society of Testing & Materials 
Instrument Society of America 
National Electrical Code of National Fire Protection Association 
National Electrical Manufacturer's Association 
Underwriter's Laboratories, Inc. 

1.04 Preparation for Shipment 

A. All valves and instrument openings shall be closed with suitable non-metallic 
covers designed to protect the openings during shipment and storage. 

B. Prior to preparing the instruments for shipment, all accessories and 
components which may be subject to damage either during shipment or during 
handling at the job site shall be removed, properly labeled and shipped 
separately from the equipment. 

PART2 PRODUCTS 

2.01 Materials and Equipment Requirements 

A. Electrical Requirements 

I. Instruments requiring power supply (i.e. 4-wire transmitter) shall be 
powered by 120V AC, 60 Hertz, 1 Phase provided by buyer. 

B. Electronic Requirements 

NEC 50 I FSCGWRD 
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I. Electronic instruments, in addition to transforming process parameters 
into electrical output signal, shall include one or more of the following 
as required on the instrument data sheets: 

a. Arithmetical functions including ratio, integration, totalization, 
signal limiting, high/low selection, proportional, differential and 
square root extraction. 

b. Discrete (on-off) signal or generate a varying electric control signal 
to operate a final control element. 

c. A signal magnitude indication . 
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II. 

Specifications 

The electronic instrument standard signal shall be in accordance with 
ISA-S50.1 as follows: 

a. Transmitters: The output signal shall be linear unless otherwise 
specified on the data sheets and shall be a variable current having a 
range of 4 to 20 rnA DC. Transmitters shall be a 24V DC isolated 
system and shall have a minimum accuracy of± 2% of full scale. 

b. Receivers: The standard input signal shall be a current of 4 to 20 
rnA DC. The standard output signal shall be a current of 4 to 20 
rnA DC and shall deliver rated current into an external load 
impedance of 750 ohms or less. 

c. Pressure, flow, and level switches shall have one DPDT (Double 
Pole, Double Throw) contact minimum per setpoint. when dual 
setpoints are specified on the data sheets, the adjustments shall be 
independent for each switch. Switch deadband shall be adjustable 
if specified on data sheets. 

e. · Static switch contact output for Buyer's use shall have a minimum 
contact rating of 120V AC, 10 amperes resistive, 6 amperes 
inductive and 3 amperes resistive at 48V DC. Switch shall be snap
acting. Dead band shall be adjustable. 

f. Electronic switch contact output for Buyer's use shall have a 
minimum power rating of 120V AC, 2.5 amperes inductive, or 2 
amperes resistive at 48V DC. 

C. Alarms and Shutdowns 

I. All controls and alarm switches shall be "fail-safe", i.e., an abnormal 
condition shall cause a loss in output signal. Upon loss of power, 
control circuits and alarms shall go to the "fail-safe" condition. The 
"fail- safe" condition of valves and solenoid valves will be specified on 
the data sheets. The "fail-safe" c,ondition will_be defined by the process 
requirement. All alarm contacts shall open to alarm. 

D. Panel Mounted Instruments 

'1. Panel mounted instruments shall be furnished with all mounting . 
hardware required as part of the instrument. 

II. Electronic instruments shall be manufacturer's standard product and shall 
be of modular construction and interchangeable for the intended function 
among the instruments of the same type. 

NEC 501 FSCGWRD 15977-3 
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III. Indicating and controlling instruments shall either receive or produce a 
4-20 rnA DC signal. 

IV. Instruments mounted on panel faces that are hinged to swing open shall 
be installed with adequate slack wiring, neatly bundled and dressed, and 
secured in a manner that will prevent pinching or damaging the 
conductors as panel faces are opened or closed. 

V. All electrical instruments shall be UL listed. 

F. Field Mounted Instruments 

NEC 501 FSCGWRD 
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I. General Requirements 

a. Instruments, wherever possible, shall be of the manufacturer's 
standard type, using scales of the standard ranges. Wherever 
practical, consideration shall be given to standardization with 
existing instruments. 

b. All flanges shall be in accordance with ANSI B16.5. 

c . All sensing devices shall be selected for a minimum accuracy of + 
or- 2% at full scale unless otherwise specified. 

d. All scales shall be designed to read directly in engineering units 
and to be linear. Exceptions shall be: 
Level shall read in percentage, 0 to 100% 

e. All pressure gages, indicators, etc., shall reflect normal process 
operating variables at approximately 2/3 of the measuring device 
scale. 

II. Pressure Instruments 

a. Pressure gauges shall be constructed m accordance with the 
following: 

1. Gauges shall be Bourdon tube type and gauge dials shall be 
sized for ease of reading, taking ranges and tolerances into 
account. The smallest dial size shall be 4 112". 

11. The elastic element shall be of material suitable for the 
intended service. The range shall be chosen such that the 
operating conditions fall within 40% to 65% of the scale . 

111. All gauges within the classified areas shall be hermetically 
sealed. (as noted on instrument data sheets) 
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tv. All gauges shall have blowout protection at the rear of the 
instrument and shatterproof glass or acrylic windows. 

v. Diaphragm seals shall have flanged or screwed connection as 
specified on data sheets. All non-compatible with the service 
and environmental conditions; 114-in NPT flushing 
connections shall be provided for the process fluid 

IV. Flow Instruments 

a. Magnetic flowmeters shall be used on conductive fluids (>5 
micromhos) and where wide rangeability is required. Magmeters 
shall be installed, whenever possible, in an upward flowing vertical 
pipe. Magmeter electronics sJ:lall be housed in a separate NEMA 4 
enclosure located in the general vicinity as the in-line body. 

V. Level Gauge Glasses 

a. Level gauge glasses shall be of the reflex type with inlet and outlet 
ball check valves, and provided with manual isolation valves for 
calibration and maintenance . 

b. The transparent element shall be tempered borosilicate glass, 
resistant to thermal and mechanical shock unless unsuitable for the 
intended service. 

VI. Relieving Devices 

a. All safety valves shall be marked and certified in accordance with 
the ASME Boiler and Pressure Vessel Code. Small screwed valves 
may be exempted from this requirement. 

b. Relief valve sizing shall comply with all applicable codes and shall 
be as specified on the valve data sheets. 

2.02 Identification and Tagging Requirem~nts 

A. All instruments shall be given instrument tag numbers. These numbers shall 
be used to identify all instrumentation on data sheets, flowsheets, location 
drawings, piping drawings, and electrical drawings. Instrument tagging shall 
be per ISA Standards S 5.1 and S 5.3. 

B. 
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All instruments shall be provided with instrument tags. Tags shall be of 
stainless steel material and a minimum of 3/4-in. wide and 3-in. long. 
numbers shall be used to identify all instrumentation on data sheets, 
flowsheets, location drawings, piping drawings, and electrical drawings. 
Instrument tagging shall be per ISA Standards S 5.1 and S 5.3. 
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PART 3 EXECUTION 

3.01 Maintenance Philosophy 

A. Instruments shall be mounted to provide easy access for operation and 
maintenance. Instruments requiring calibration shall be installed with unions 
and isolation valves to permit removal. Local indicating instruments shall be 
visible and accessible for maintenance from the normal floor level. 

3.02 Instrument Calibration 

A. Instrument calibration at the job site will be by the Buyer. 

3.03 Installation 

A. Cabling and Interconnection 

I. All instrumentation wiring for connection to external circuits shall be 
designed to be wired to terminal blocks or patch panels to facilitate 
installation, start-up and maintenance. Each terminal block shall be 
uniquely labeled and each point on the terminal block shall be 
numbered. 

II. Additionally, the following requirements shall apply: 

a. All insulation and clearances shall be selected and designed so 
that the energized parts shall withstand a high potential test of at 
least three times the worst-case voltage differential. 

b. Each shield shall be connected to a separate terminal point. 

c. Cable routing design shall be from point to point without splices, 
with the exception of devices supplied with pigtail leads. 

d. Wiring diagrams shall identify each terminal in use as well as 
those identified for future use. 

e. Cables shall be properly identified at each end with non
conducting labels 

B. Instrument Tubing and Piping 

NEC 501 FSCGWRD 
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I. All impulse lines shall be designed for personnel safety and to facilitate 
calibration, maintenance, and/or replacement. This shall be 
accomplished by the following, as a minimum: 

a. All instrument systems shall be designed with supports to ensure 
proper operation. Supports shall include strain relief on 
connections to mitigate the consequences of material fatigue. 
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b. 

Specifications 

Tubing connections shall be located so that adequate space is 
available for leak tests and replacement of tubing fittings without 
disturbing adjacent tubing connections. 

c. Instruments mounted on process lines shall be provided with 
instrument root valves to facilitate isolation and removal of the 
instrument. 

d. Refer to Specification No. 15410 for technical requirements for 
root valves. 

C. Grounding, Shielding and Isolation 

I. The grounding, shielding and isolation requirements shall be as follows: 

a. A single point ground wiq be established· for all components. This 
ground will carry no current and will provide the ground reference 
for Instrument and Control Systems. 

b. Shields shall be provided for low-voltage signal cables, as required 
to mitigate the consequences of Electro-magnetic Coupling 
(EMC) .. 

c. Conductors in panels, racks, and enclosures shall be properly 
isolated to prevent inadvertent contact by personnel. This 
requirement applies to conductors not normally accessible to 
operators, but accessible to maintenance personnel. 

d. Personnel shall be protected from potential electrical hazards by 
insulation against voltages three times as large as those under 
faulted conditions. 

3.04 Inspection and Shop Testing 

A. 
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All instruments provided in accordance with the requirements of the 
instrument data sheets requiring shop testing shall be inspected and fully 
functionally tested in the seller's shop prior to shipment to the job site. Shop 
tests shall demonstrate all required functions of the instruments for 
compliance with the functional requirements of this specification and the data 
sheets. Shop testing shall be conducted using the seller's standard testing 
procedure. Seller shall calibrate all instruments in accordance with the 
National Institute of Standards and Technology (NIST) standards and shall 
supply data and procedures for field calibration as stated in section 1.02(E) of 
this specification . 

END OF SECTION 15977 
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PART 1 GENERAL 

SPECIFICATION NO. 15979 

CONTROL VALVES 

Specifications 

1.01 General Requirements 

A. This specification covers the requirements for the design, manufacturing, testing, 
delivery to the site, and technical direction of calibration and initial startup of 
control valves and their accessories. 

B. These requirements are contained in the text and in the data sheets. Where they 
differ, requirements specified on the data sheets apply. 

1.02 Work to be provided 

A. The work to be provided by the Seller shall include the following: 

I. Sizing of the control valves, complete with operators and accessories in the 
"Control Valves Data Sheet (s)," hereinafter referred to as Data Sheets. 

II. Special tools required for the installation and maintenance of the valves . 

III. Delivery of the valves to the project site. 

IV. Technical direction of calibration and initial startup operation of the valves 
(if specifically requested in the material requisition). 

1.03 Codes and Standards 

A. All systems and devices shall comply with applicable standards (latest editions) of 
the following institutes, societies and associations: 

ANSI 
ASl'viE 
ASTM 
ISA 
NEC 
NEMA 
UL 

American National Standards Institute, Inc. 
American Society of Mechanical Engineers 
American Society of Testing & Materials 
Instrument Society of America 
National Electrical Code of National Fire Protection Association 
National Electrical Manufacturer's Association 
Underwriter's Laboratories, Inc. 

1.04 Preparation for shipment 

A. All valves openings shall be closed with suitable non-metallic covers designed to 
protect the openings during shipment and storage . 

B. Each valve assembly shall be properly marked, identified and crated. 
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PART2 

Specifications 

Prior to preparing the valves for shipment, all accessories and components which 
may be subject to damage either during shipment or during handling at the job site 
shall be removed, properly labeled, and shipped separately from the equipment. 

PRODUCTS 

2.01 Design Conditions and Performance Requirements 

A. Control valves shall be designed for the service conditions specified in the Data 
Sheets. 

B. Design pressure shall be at a maximum temperature specified in the Data Sheets 
when selecting valve body rating. The pressure-temperature ratings of valves 
shall comply with ANSI B 16.34. 

C. All valves shall comply with OSHA requirements and meet a maximum noise 
level of 90 dba at a distance of 3 feet with the valve body bare and uninsulated. 

2.02 Valve Sizing 

A. Seller shall calculate and verify the appropriate valve size and trim for the 
application to encompass the minimum, normal, and maximum flow conditions 
stated in the data sheet. 

• 2.03 Materials and Equipment Requirements 

• 

A. Materials for control valves shall be as specified in the data sheets. Where the 
material for a specific component or part is not specified, it shall be selected by 
Seller for approval by the Buyer. 

2.04 Design and Construction Features 

A. Valves 

I. Valve bodies shall be of the material specified on the valve data sheets. As a 
minimum, the valve trim and stem shall be of stainless steel and suitable for 
the specified design conditions. 

II. The pressure retaining parts of valves shall be design in accordance with the 
requirements of ANSI B31.1 and Bl6.34 

lll. Valve flanges shall be in accordance with ANSI B16.5. 
IV. Split valve bodies are not acceptable. 

V. If specified in the Data Sheets under "Special Requirements," valves 
constructed with body material different from that of either the upstream or 
downstream piping shall have pipe fitting (pipe spools) shop butt-welded to 
the valve-weld end. Where used, they shall be shown on Seller valve 
outline drawings including the shop end-to-end or center-to-end dimensions. 
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B. 

c. 

D. 

E. 

Body and Bonnet 

I. Valve stem or shaft shall be sealed by means of a bolted packing box. 
Packing gland shall be equipped with flange style followers. Packing shall 
be as follows unless process fluid or conditions as specified on the data 
sheets require others. 

II. For moderate temperature services - TFE V -Ring shall be used. Temperature 
limits are to be based on bonnet design and manufacturer's recommendation. 

III. A lubricator and an isolating valve shall be provided when packing requires 
lubrication. 

IV. Bolted bonnets shall be furnished for all valves NPS I" and larger. 

Trim 

I. Balanced type valves shall have a leakage rate of Class IT or better unless 
otherwise specified. 

II. Globe body valves shall have inner valve removable through the top of the 
valve body. These valves shall also have removable seat rings and solid type 
plugs. 

Pressure Regulating Valves 

I. Self-regulating control valves shall be provided as specified. Droop and 
regulation shall be ± 10 percent maximum. 

Relief Valves 

I. Safety relief valves shall be in accordance with applicable local, state, and 
national code requirements and shall be provided as specified and indicated. 

II. Relief valve sizing: The basis of the selection and application of pressure 
relieving devices shall be in accordance with applicable portions of ASME 
Boiler and Pressure Vessel Code, Section VIIT. 

III. Markings: Safety relief valves shall be marked and code stamped in 
accordance with ASME Boiler and Pressure Vessel Code, Section VIII 
where applicable . 
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Specifications 

Welding and Repair Welding 

I. Welding for steel valves and repair welding of base material defects shall be 
in accordance with the requirements of ANSI B31.1 and B16.34. 

M. Special Tools 

I. Contractor shall provide one complete set of all necessary special tools 
required for installation, operating and maintenance of the valves, operators, 
and accessories. The design shall be such the need for special tools is 
minimized. 

N. Tagging 

PART3 

I. The instruments shall have a nameplate, securely attached to the equipment 
at a location easily readable. The nameplate shall contain the following 
information as a minimum: 

a. Tag number 

b. Manufacturer's name 

c . Model number 

d. Serial number 

e. Instrument range 

EXECUTION 

3.01 Shop and Field Testing 

A. Shop Tests 

I. Seller shall test all control and indicating components to assure accuracy is 
within published limits. Seller shall establish and maintain a calibration 
program that meets the requirements of the buyer. 

II. Hydrostatic test shall be performed on each valve body in accordance with 
ANSI B 16.34. 

III. Valve seat leakage tests shall be performed in accordance with ANSI 
B16.104 with "Leakage Class" as follows: 

IV. After final assembly of positioners, all control valves shall be stroke tested 
for accuracy of operation. 
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V. Certified copies of test reports covering all shop tests shall be submitted to 
the Buyer. 

B. Field Tests 

I. Field tests shall be performed on each valve after installation. The object of 
these tests will be to check· the mechanical perfor~ance of the valves in 
regard to opening and closing operation and also to check for any visible or 
audible leakage or other malfunction. 

3.02 Painting 

A. It is expected that surface preparation and painting of control valves, actuators, 
and accessories will be in accordance with sellers standard procedures 
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PART 1 

1.01 

SECTION 16050 
BASIC ELECTRICAL MATERIALS AND METHODS 

GENERAL 

Summary 

A. This Specification includes the te,chnical requirements for furnishing and 
installing of building wiring, supporting devices, raceways, fittings, boxes, 
enclosures and electrical identification. 

B. The entire installation shall be in strict accordance with the requirements of 
NFPA 70 (National Electric Code). 

C. Site preparation shall be in accordance with Section 02100. 

1.02 References 

A. Comply with NFPA 70 for components and installation. 

B. Listing and Labeling: Provide products specified in this Section that are listed 
and labeled; 

I. The Terms "Listed and Labeled": As defined in the National Electrical 
Code, Article 100. 

1.03 Submittals 

A. Submit Product Data for supporting devices, raceways, fittings, boxes, 
enclosures and electrical identification. 

1.04 Codes and Standards 

A. All systems and devices shall be per applicable standards (latest editions) of 
the following institutes and associations: 
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ANSI 
NECA 
NEMA 
NFPA 
UL 

American National Standards Institute, Inc.' 
National Electrical Contractors Association 
National Electrical Manufacturers Association 
National Fire Protection Association 
Underwriter's Laboratories, Inc. 
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PART2 PRODUCTS 

2.01 . Building Wire and Cable 

A. Single conductor, copper. Solid conductor for No. 10 A WG and smaller; 
stranded conductor for larger than No. 10 AWG. 'tJL-Listed, Type 
TllliNffHWN, 90° crating. 

I. Thermoplastic Insulated Wire: Conform to NEMA WC 5. 

II. Connectors and Splices: Units of size, amp rating, material, type, and 
class suitable for service indicated. Select to comply with Project's 
installation requirements. 

B. Channel and angle support systems, hangers, anchors, sleeves, brackets, 
fabricated items, and fasteners are designed to provide secure support for 
electrical components. 

I. Material: Steel, except as otherwise indicated, protected from corrosion 
with zinc coating or with treatment of equivalent corrosion resistance 
using approved alternative finish or inherent material characteristics. 

II. Metal Items for Use Outdoors or in Damp Locations: Hot-dip 
galvanized steel, except as otherwise indicated. 

C. Steel channel supports have 9/16-inch (14-mm) diameter holes at a maximum 
of 8 inches (203 mm) o.c., in at least 1 surface. Fittings and accessories mate 
and match with channels and are from the same manufacturer. 

D. Colored Adhesive Marking Tape for Raceways, Wires, and Cables: Self
adhesive vinyl tape not less than 3 mils thick by 1 inch wide (0.08 mm thick 
by 25 mm wide). 

E. Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit 
coding scheme. 

F. Exterior Warning and Caution Signs: Weather-resistant, nonfading, 
preprinted, cellulose acetate butyrate signs with 0.0396-inch (1-mm), 
galvanized steel backing, with colors, legend, and size appropriate to the 
application. 1/4-inch (6.4-mm) grommets in comers for mounting. 

G. Fasteners for Metal Signs: Self-tapping stainless-steel screws or No. 10/32 
stainless-steel machine screws with nuts and flat and lock washers . 
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2.02 Conduit and Fittings 

A. Rigid Steel Conduit: ANSI C80.1 

B. Plastic-Coated Steel conduit and Fittings: NEMA RN 1. 

C. Liquidtight Flexible Metal Conduit: Flexible steel conduit with PVC jacket. 

D. Rigid non-metallic conduit, PVC schedule 40. 

E. Fittings: NEMA FB 1, compatible with conduit and tubing. 

2.03 Outlet and Device Boxes 

A. Cast Metal Boxes: NEMA FB 1, cast aluminum with gasketed cover. 

2.04 Pull and Junction Boxes 

A. Cast Metal Boxes: NEMA FB 1, cast aluminum with gasketed cover. 

2.05 Precast Concrete Pull Boxes 

A. Precast concrete pull boxes for underground electrical conduits, designated 
"llli'' in the drawings shall be provided with end bells for conduit entrance, 
and shall be sized as noted on the drawings. 

2.06 Wiring Devices 

A. Ground-Fault Circuit Interrupter (GFCI) Receptacles: UL Standard 943, 
"Ground Fault Circuit Interrupters," termination type, with integral NEMA 5-
20R duplex receptacle. Design units for installation in a 2-3/4-inch (70-mm) 
deep outlet box without adapter. 

2.07 Exterior Lighting 

A. Metal Parts: Free from burrs, sharp edges, and comers. 

B. .Housing: Rigidly formed, weather-and-light-tight enclosure that will not 
warp, sag, or deform. 

C. Lighting Fixture: 150 watt fixtures shall be as shown on the drawings. 

2.08 Electric Motors 

A. Motors shall meet NEMA MG 1 Standards and shall be suitable for the 
intended service . 
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PART 3 EXECUTION 

A. Install components and equipment to provide the maximum possible 
headroom where mounting heights or other location criteria are not indicated. 

B. Install items level, plumb, and parallel and perpendicular to other systems and 
components, except where otherwise indicated. 

C. Install equipment to facilitate service, maintenance, and repair or replacement 
of components. Connect for ease of disconnecting, with minimum 
interference with other installations. 

D. Give right of way to raceways and piping systems installed at a required slope. 

E. Feeders and Branch Circuits: Type THHNffHWN, copper conductor, in 
raceway, except as otherwise indicated. 

F. Damp Locations and Outdoors Supports: Hot-dip galvanized materials or 
nonmetallic, U-channel system components. 

G. Strength of Supports: Adequate to carry all present and future loads, times a 
safety factor of at least 4; 200-lb- (90-kg-) minimum design load. 

H . Install wires in raceway according to manufacturer's written instructions and 
NECA's "Standard of Installation." Manufacturer's allowable pulling tension 
and bending radius shall not be exceeded. Keep splices to the minimum. 

I. Wiring at Outlets: Install with at least 12 inches (300 mm) of slack conductor 
at each outlet. 

J. Connect outlets and components to wiring systems and to ground as indicated 
and instructed by manufacturer. Tighten connectors and terminals, including 
screws and bolts, according to equipment manufacturer's published torque
tightening values for equipment connectors. Where manufacturer's torque 
requirements are not indicated, tighten connectors and terminals according to 
tightening requirements specified in UL 486A. 

K. Install devices to securely and permanently fasten and support electrical 
components. 

M. Vertical Conductor Supports: Install simultaneously with conductors. 

N. 

NEC 501 FSCGWRD 
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In open spaces, cast boxes threaded to raceways need not be separately 
supported . 

P. Sleeves: Install for cable and raceway penetrations of concrete slabs, except 
where core-drilled holes are used .. 

Q. Fastening: Unless otherwise indicated, securely fasten electrical items and 
their supporting hardware. 

R. Install identification devices where required. 

S. 

T. 

U. 

v. 

w. 

I. Install labels where indicated and at locations for best convenience of 
viewing without interference with operation and maintenance of 
equipment. Use consistent designations throughout the Project. 

II. Self-Adhesive Identification Products: Clean surfaces of dust, loose 
material, and oily films before applying. 

Ill. Tag or label circuits in raceways and enclosures. Identify source and 
circuit numbers in each cabinet, pull box, junction box, and outlet box. 

IV. For panelboard, provide framed, typed circuit schedule with explicit 
description and identification of items controlled by each individual 
breaker . 

Install raceways, boxes, enclosures, and cabinets· as indicated, according to 
manufacturer' instructions. 

Install horizontal raceway runs above water piping. 

Complete raceway installation before conductor installation. 

Use temporary closures to prevent foreign matter from entering raceway. 

Use raceway fittings compatible with raceway and suitable for use and 
location. Use insulating bushings to protect conductors. 

X. Install No. 14 AWG zinc-coated steel or monofilament plastic pull wires, 
having not less than 200-lb tensile strength, in empty raceway. Leave not less 
than 12 inches of slack at each end of the pull wire. 

Y. Use maximum of 6 feet of flexible conduit for equipment subject to vibration 
or movement, and for all motors. Use liquidtight flexible conduit in wet or 
damp locations. Install separate ground conductor across flexible 
connections, 

Z. Provide grounding connections for raceway, boxes, and components as 
indicated and instructed by manufacturer. Tighten connectors and terminals, 
including bolts and screws, according to manufacturer's published torque-
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tightening values for equipment connectors. Where manufacturer's torque 
tightening torques specified in UL Standard 486A. 

END OF SECTION 16050 
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PARTl 

1.01 

GENERAL 

Summary 

SPECIFICATION NO. 16452 
GROUNDING 

A. This Specification includes grounding of electrical systems and equipment and 
basic requirements for grounding for protection of life, equipment, circuits, and 
systems. grounding requirements specified in this specification may be 
supplemented in other specifications. 

1.02 References 

A. Comply with NFPA 70. 

B. Comply with UL 467. 

C. Listing and Labeling: Provide products specified in this Specification that are 
listed and labeled. 

I. The Terms "Listed" and "Labeled": As defined in the National Electrical 
Code, Article 100. 

1.03 Submittals 

A. Submit Product Data for grounding rods, connectors and connection materials, 
and grounding fittings according to the Conditions of the Contract and 
Division 1 Specifications. 

1.04 Codes and Standards 

A. Grounding requirements shall be per applicable standards (latest editions) of 
the following: 

ASTM 
IEEE 
NFPA 
UL 

PART 2 PRODUCTS 

American Society for Testing and Materials 
Institute of Electrical and Electronic Engineers, Inc. 
National Fire Protection Association 
Underwriter's Laboratories 

2.01 Grounding and Bonding Products 

A. Where types, sizes, ratings, and quantities indicated are in excess of National 
Electrical Code requirements, the more stringent requirements and the greater 
size, rating, and quantity indications govern. 
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2.02 

2.03 

2.04 

Specifications 

Wire and Cable Grounding Conductors 

A. Comply with Specification No. 16050 "Basic Electrical Materials and 
Methods." Conform to National Electrical Code Table 8, except as otherwise 
indicated, for conductor properties, including stranding. 

I. Material: Copper. Use only copper wire for both insulated and bare 
grounding conductors in direct contact with earth, concrete, masonry, 
crushed stone, and similar materials. 

II. Equipment Grounding Conductors: Insulated with green color 
insulation. 

III. Grounding-Electrode Conductors: Stranded cable. 

IV. Underground Conductors: Bare, tinned, stranded, except as otherwise 
indicated. 

V. Bare Copper Conductors: Conform to the following: 

a. Solid Conductors: ASTM B 3. 
b. Assembly of Stranded Conductors: ASTM B 8. 
c. Tinned Conductors: ASTM B 33 . 

Braided Bonding Jumpers 

A. Copper tape, braided No. 30 A WG bare copper wire, terminated with copper 
ferrules. 

Bonding Straps 

A. Soft copper, 0.05 inch (1 
indicated. 

mm) thick and 2 inches (50 mm) wide, except as 
' 

2.05 Pressure Connectors 

A. High-conductivity-plated units. 

2.06 Bolted Clamps 

A. Heavy-duty type. 

2.07 Exothe~c-Welded Connections 

A. Provided in kit form and selected per manufacturer's written instructions for 
specific types, sizes, and combinations of conductors and connected items. 

2.08 Grounding Rods 

A. Sectional type; copper-clad steel. 

I. Size: 3/4 inch by 120 inches (19 by 3000 mm). 
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3.01 Equipment Grounding Conductors 

A. Comply with the National Electrical Code Article 250 for types, sizes, and 
quantities of equipment grounding conductors, except where specific types, 
larger sizes, or more conductors than required by National Electrical Code are 
indicated. 

I. Install equipment grounding conductor with circuit conductors for the 
items below in addition to those required by Code: 

a. Feeders and branch circuits. 
b. Lighting circuits. 
c. Receptacle circuits. 
d. Single-phase motor or appliance branch circuits. 
e. Flexible raceway runs. 

3.02 Installation 

A. Ground electrical systems and equipment according to National Electrical Code 
requirements, except where Drawings or Specifications exceed National 
Electrical Code requirements . 

I. Grounding Rods: Locate a minimum of 1-rod length from each other and 
at least the same distance from any other grounding electrode. 

a. Drive until tops are 2 inches (50 mm) below finished floor or final 
grade, except as otherwise indicated. 

b. Interconnect with grounding-electrode conductors. Use exothermic 
welds as indicated. Make these connections without damaging 
copper coating or exposing steel. 

II. Grounding Conductors: Route along the shortest and straightest paths 
possible, except as otherwise indicated. A void obstructing access or 
placing conductors where they may be subjected to strain, impact, or 
damage. 

III. Underground Grounding Conductors: Use bare copper wire. Bury at least 
24 inches (600 mm) below grade. 

3.03 Connections 

A. Make connections so possibility of galvanic action or electrolysis is minimized. 
Select connectors, connection hardware, conductors, and connection methods so 
metals in direct contact will be galvanically compatible . 
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Use electroplated or hot-tin-coated materials to assure high conductivity 
and to make contact points closer in order of galvanic series. 

II. Make connections with clean, bare metal at points of contact. 

.111. Make aluminum-to-steel connections with stainless-steel separators and 
mechanical clamps. 

IV. Make aluminum-to-galvanized steel connections with tin-plated copper 
jumpers and mechanical clamps. 

V .' Coat and seal connections having dissimilar metals with inert material to 
prevent future penetration of moisture to contact surfaces. 

VI. Exothermic-Welded Connections: Use for connections to structural steel 
and for underground connections, except those at test wells. Comply with 
manufacturer's written instructions. Welds that are puffed up or that show 
convex surfaces indicating improper cleaning are not acceptable. 

VII. Equipment Grounding-Wire Terminations: For No. 8 A WG and larger, 
use pressure-type grounding lugs. No. 10 AWG and smaller grounding 
conductors may be terminated with winged pressure-type connectors . 

VIII. Noncontact Metal Raceway Terminations: Where· metallic raceways 
telminate at metal housings without mechanical and electrical connection 
to housing, terminate each conduit with a grounding bushing. Connect 
grounding bushings with a bare grounding conductor to grounding bus or 
terminal in housing. Bond electrically noncontinuous conduits at both 
entrances and exits with grounding bushings and bare grounding 
conductors, except as otherwise indicated. 

IX. Tighten screws and bolts for grounding and bonding connectors and 
terminals according to manufacturer's published torque-tightening values. 
Where these requirements are not available, use those specified in 
UL 486A and UL 486B. 

XX. Compression-Type Connections: Use hydraulic compression tools to 
provide correct circumferential pressure for compression connectors. Use 
tools and dies recommended by manufacturer of connectors. Provide 
embossing die code or other standard method to make a visible indication 
that a connector has been adequately compressed on grounding conductor. 

XXI. Moisture Protection: Where insulated grounding conductors are 
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3.04 

Specifications 

Tests 

A. Subject the completed grounding system to a megger test at each location where 
a maximum ground-resistance level is specified, at service disconnect enclosure 
grounding terminal, and at ground test wells. Measure ground resistance not 
less than 2 full days after the last trace of precipitation, and without the soil 
being moistened by any means other than natural drainage or seepage and 
without chemical treatment or other artificial means of reducing natural ground 
resistance. Perform tests by the 2-point method according to IEEE 81. 

I. Maximum grounding to resistance values are as follows: 

a. Equipment Rated 500 kVA and Less: 10 ohms. 
b. Equipment Rated 500 to 1000 kV A: 5 ohms. 
c. Equipment Rated More than 1000 kV A: 3 ohms. 
d. Manhole Grounds: 10 ohms. 

II. Excessive Ground Resistance: Where resistance to ground exceeds 
specified values, notify Engineer promptly and include recommendations 
to reduce ground resistance and to accomplish recommended work . 

END OF SPECIFICATION NO. 16452 
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PART 1 

1.01 

GENERAL 

Summary 

SPECIFICATION NO. 16470 
PANELBOARDS 

Specifications 

A. This Specification includes the technical requirements for furnishing, installing 
and testing of lighting and power panelboards and associated auxiliary equiment 
rated 600 V or less. · 

1.02 References 

A. Listing and Labeling: Provide products specified in this Specification that are 
listed and labeled. 

I. The Terms "Listed" And "Labeled": As defined in the National Electrical 
Code, Article 100. 

II. Listing and Labeling Agency Qualifications: A "Nationally Recognized 
Testing Laboratory" (NRTL) as defined in OSHA Regulation 1910.7. 

B. Electrical Component Standard: . NFPA 70, "National Electrical Code" for 
components and installation . 

C. NEMA Standard: NEMA PB1, "Panelboards." 

D. UL Standards: UL 61, "Panelboards," and UL 50, "Cabinets and Boxes." 

E. Extra Materials: Furnish the following: 

I. Keys: Furnish six spares of each type for panelboard cabinet locks. 

II. Touch-up paint for surface-mounted panelboards: One half-pint container. 

1.03 Submittals 

A. Submit shop drawings of panelboards, including dimensioned tabulations of 
installed devices and major features. Include enclosure details for types other 
than NEMA Type 1, bus configuration and current ratings, short-circuit current 
rating of panelboards, and features, characteristics, ratings, and settings of 
individual protective devices and auxiliary components. 

B. Submit wiring diagrams detailing schematic diagrams including control wiring 
and differentiating between manufacturer-installed and field-installed wiring . 
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1.04 

C. Submit reports of field tests and observations certified by the testing 
organization . 

Codes and Standards 

A. Panelboard requirements shall be per applicable standards (latest editions) of 
the following: 

IEEE 
NFPA 
OSHA 
UL 

Institute of Electrical and Electronic Manufactures Association 
National Fire Protection Association 
Occupational Safety Health Administration 
Underwriter's Laboratories 

PART 2 PRODUCTS 

2.01 Manufacturers 

A. Subject to compliance with requirements, provide products by the following: 

I. General Electric Co. 
ll. Westinghouse Electric Corp. 

2.02 Panelboards 

A. Conform to the following general requirements: 
I. Overcurrent Protective Devices (OCPDs): Provide types, ratings, and 

features as indicated.. Tandem circuit breakers shall not be used. 
Multipole breakers shall have common trip. 

II. Enclosure: Cabinet, free standing as indicated. NEMA Type 3R 
enclosure. 

III. Front: Secured to box with concealed trim clamps except as indicated. 
Front for surface-mounted panels shall be same dimensions as box. 

IV. Directory Frame: Metal; mounted inside each panel door. 
V. Bus: Hard drawn copper of 98 percent conductivity. 
VI. Main and Neutral Lugs: Compression type. 

VII. Equipment Ground Bus: Adequate for feeder and branch circuit 
equipment ground conductors. Bonded to box. 

VIII. Neutral Bus: Adequate for feeder and branch circuit neutral. 

2.03 Special Features 

A. Provide the following as indicated . 

I. Service Entrance and Metering Facilities. 
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II. Isolated Equipment Ground Bus: Adequate for branch circuit equipment 
ground conductors; insulated from box. 

III. Hinged Front Cover: Entire front trim hinged to box with standard door 
within hinged trim cover. 

2.04 Surge Arresters 

A. IEEE C62.11, "Standards for Metal-Oxide Surge Arresters for AC Power 
Circuits," or IEEE C62.1, "Surge Arresters for Alternating Current Power 
Circuits." 

I. Description: Coordinate impulse sparkover voltage with system circuit 
voltage and provide factory mounting with UL-recognized mounting 
device. 

2.05 Lighting and Appliance Branch Circuit Panelboards 

A. Conform to the following requirements: 
I. Branch OCPDs: Bolt-on circuit breakers, replaceable without disturbing 

adjacent units. 

II. Doors: .In panel front, with concealed hinges. Secure with flush catch and 
tumbler lock, all keyed alike . 

III. Interiors: Provide physical means to prevent installation of more OCPDs 
than the quantity for which the enclosure was listed. 

IV. Main, Neutral, and Ground Lugs and Buses: Have mechanical connectors 
for conductors. 

2.06 Accessory Components and Features 

A. Provide the following: 
I. Accessory Set: Include tools and miscellaneous items as required for 

overcurrent protective device test, inspection, maintenance, and operation. 

II. Portable Test Set: Arranged to permit testing of functions of solid-state 
trip devices without removal from panelboard. 

2.07 Identification 

A. Panelboard Nameplates: Engraved laminated plastic or metal nameplate for 
each panelboard mounted with epoxy or industrial cement or industrial 
adhesive . 
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PART3 EXECUTION 

3.01 Installation, General 

A. Install panelboard and accessory items in accordance with NEMA PB 1.1, 
"General Instructions for Proper Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less," and manufacturers' written installation 
instructions. 

B. Install filler plates in unused spaces. 

C. Tighten electrical connectors and tenninals including grounding connections in 
accordance with manufacturer's published torque-tightening values. Where 
manufacturer's torque values are not indicated; use those specified in UL 486A 
and UL486B. 

3.02 Ground Fault Protection 

A. Install panelboard ground fault circuit interrupter devices in accordance with 
installation guidelines of NEMA 289, "Application Guide for Ground Fault 
Circuit Interrupters." 

3.03 Mounting 

A. Plumb and rigid without distortion of box . 

3.04 Circuit Directory 

A. Typed and reflective of final circuit changes required to balance panel loads. 
Obtain approval before installing. 

3.05 Wiring in Panel Gutters 

A. Train conductors neatly in groups; bundle and wrap with wire ties after 
completion of load balancing. 

3.06 Tests 

A. Schedule tests with at least one week advance notification. 

I. Report of Tests and Observations: Provide a written report of tests and 
observations. Report defective materials and workmanship and 
unsatisfactory test results. Include records of repairs and adjustments 
made. 

II. Labeling: Upon satisfactory completion of tests and related effort, apply a 
label to tested components indicating results of tests and inspections, 
responsible organization and person, and date. 

III. Protective Device Ratings and Settings: Verify installed components 
conform to indicated ratings and settings and make the final system 
adjustments of OCPDs. 
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3.07 Visual and Mechanical Inspection 

A. Include the following inspections and related work: 

I. Inspect for defects and physical damage, labeling, and nameplate 
compliance with requirements of up-to-date drawings and panelboard 
schedules. 

II. Exercise and perform of operational tests of all mechanical components 
and other operable devices in accordance with manufacturer's instruction 
manual. 

III. Check panelboard mounting, area clearances, and alignment and fit of 
components~ 

IV. Check tightness of bolted electrical connections with calibrated torque 
wrench. Refer to manufacturer's instructions for proper torque values. 

V. Perform visual and mechanical inspection and related work for overcurrent 
protective devices as specified in Division 16 Section "Overcurrent 
Protective Devices." 

3.08 Electrical Tests 

A. Include the following tests: 

I. Insulation resistance test of buses and portions of control wiring that 
disconnect from solid-state devices. Insulation resistance less than 100 
megohms is not acceptable. 

II. Ground resistance test on system and equipment ground connections. 

ill. Inspect, service, and test main and subfeed overcurrent protective de~ices 
in accordance with section "Overcurrent Protective Devices." 

3.09 Retesting 

A. Correct deficiencies identified by tests and observations and provide retesting of 
panelboards by testing organization. Verify by the system tests that the total 
assembly meets specified requirements. 

3.10 Balancing Loads 

A. After Substantial Completion but not more than two months after Final 
Acceptance, conduct load-balancing measurements and circuit changes as 
follows: 

I . 
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II. Perform load-balancing circuit changes outside the normal 
occupancy/working schedule of the facility . 

III. Recheck loads after circuit changes during normal load period. Record all 
load readings before and after changes and submit test records. 

IV. Tolerance: Difference between phase loads exceeding 20 percent at any 
one panelboard is not acceptable. Rebalance and recheck as required to 
meet this minimum requirement. 

END OF SPECIFICATION NO. 16470 
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This Quality Assurance/Quality Control (QNQC) Plan has been prepared by Bechtel 

Environmental, Inc. (Bechtel) for NEC Electronics Inc. (NEC). This QNQC Plan has been 

prepared in fulfillment of the requirements of Section XVI.A of CERCLA § 106 Administrative 

Order for Remedial Design and Remedial Action in the matter of the Middlefield-Ellis-Whisman 

(MEW) Study Area, U.S. EPA Docket No. 91-4 (Administrative Order). 

This QNQC Plan has been prepared to direct the performance of field work in support of the 

Source Control Groundwater Remediation (SCGWR) for the construction of a groundwater 

extraction and treatment system at the 501 Ellis Street property. It was prepared in accordance 

with the Guidance on EPA Oversight of Remedial Designs and Remedial Actions Performed by 

Potentially Responsible Parties, (April 1990), EPN540/G-90/001. 

The remainder of this section discusses the project background and project team organization. 

Section E2 of this plan describes construction quality assurance and inspection activities. 

Section E3 provides procedures for implementing field quality assurance . activities such as 

sampling and analysis, calibration and maintenance, sample custody, data management, 

performance and system audits and corrective actions. 

E 1.1 PROJECT BACKGROUND 

The 501 Ellis Street site is situated on a relatively flat tract of land that slopes gently to the north 

towards San Francisco Bay. The Bay is approximately two miles to the north, and the Santa 

Cruz Mountains are approximately six miles to the south. Drawing G-001 in Appendix B shows 

the location of the 501 Ellis Street site. The property is approximately two acres in size, 

consisting mainly of a paved open area. A large, single-story building occupies the western 

portion of the property. The surrounding properties are occupied primarily by other electronics 

industries. 

The 501 Ellis Street site is currently owned by Renault and Handley Employees Investment Co. 

(Renault and Handley). The facility building is not occupied and utility connections such as 

telephone, electricity, and natural gas are no longer operational. The property is mostly covered 

by asphalt pavement and the building. Twenty groundwater monitoring wells are located on the 

501 Ellis Street property site. Underground conduits and abandoned utility trenches are located 

along the north and east sides of the building. An elevated concrete pad is adjacent and attached 
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to the north side of the building. The site plot plan (Drawing C-001, Appendix B) shows the 

location of the monitoring wells and the underground utilities at the 501 Ellis Street site. 

The goal of SCGWR activities is to address. elevated concentrations of volatile organic 

compound (VOC) groundwater concentrations beneath the 501 Ellis Street site. The 

groundwater extraction and treatment system is designed to effectively control and contain the 

source area identified at the southeastern end of the 501 Ellis Street building, and to complement 

the regional groundwater remediation program. 

E1.2 PROJECT ORGANIZATION AND RESPONSffill...ITY 

An organization chart showing the lines of authority is provided in Figure E-1. A brief 

description of the responsibilities of the key team members is presented below. 

E 1.2.1 Environmental Protection Agency, Region IX 

The Environmental Protection Agency, Region IX (EPA) is responsible for coordinating, 

monitoring, and overseeing compliance with the § 106 Order and is responsible for approving the 

SCGWR Final Design. 

El.2.2 NEC Project Team 

Project Coordinator 

The Project Coordinator is the management representative for the project from Sheppard, Mullin, 

Richter and Hampton, legal counsel to NEC. The Project Coordinator is responsible for project 

team coordination, correspondence with EPA and other regulatory agencies, and consultant 

(Bechtel) overview and direction. The Project Coordinator has the authority, with NEC 

approval, to change the scope of the activities performed by the :r:rnc Project Team. 

NEC Coordinator 

The NEC Coordinator is the NEC representative responsible for directing the environmental 

work at the 501 Ellis Street property. The NEC Coordinator is the liaison between the NEC 

Project Team, NEC management, and any NEC entities needed to facilitate the site work. In 

addition, the NEC coordinator is responsible for approving contracts and reimbursing 

Contractors (drilling, analytical laboratory testing, etc.), approving for disposal of both 
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hazardous and non-hazardous wastes generated during the project, signing hazardous waste 

manifests, and approving any changes to the scope and budget of the project. 

Project Manager 

The Project Manager is Bechtel's management representative for the project and has the 

authority and responsibility for overall project execution and quality, including scoping, staffing, 

scheduling, technical review and client communications. 

Project Engineer 

The Project Engineer reports to the Project Manager and reports functionally to his/her discipline 

manager. The Project Engineer's responsibilities include supervising the Preliminary and Final 

Design, coordinating design efforts among the various engineering disciplines, and technical 

review and approval of the design documents. The Bechtel Project Engineer is responsible for 

the execution of the project team's technical effort including planning, supervision of field 

investigations, design activities and remedial actions, evaluation of data, and preparation of 

reports. 

Quality Assurance Manager (QAM) 

The QAM reports directly to the Project Manager and reports functionally to his/her discipline 

manager. The QAM will review, monitor, audit, and evaluate performance of work for 

adherence to project procedures. The Project QA Manager is responsible for identifying 

problems that may arise in the quality of the work and will recommend corrective actions. 

Quality Assurance Officer (QAO) 

The QAO reports to Project Manager and functionally to his/her discipline manager. The QAO 

is responsible for developing and maintaining the Quality Assurance/Quality Control (QNQC) 

Plan and for overseeing its implementation. 

Safety and Health Supervisor 

The Safety and Health Supervisor reports to the Project Manager and functionally to his/her 

discipline manager. The responsibilities of the Safety and Health Supervisor are to advise and 

oversee the Safety and Health Officer, to review Safety, Health, and Emergency Response Plan 
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(SHERP) and to ensure compliance with regulatory and Bechtel guidelines, policies, and 

procedures. 

Safety and Health Officer 

The Safety and Health Officer, interfaces with the Site Construction Manager on a regular basis 

and periodically reports to the Bechtel Safety and Health Supervisor. Responsibilities include: 

ensuring compliance with the requirements of the Occupational Safety and Health 

Administration (OSHA), Cal-OSHA, EPA, the project SHERP, and the client; providing Safety 

and Health support to the project as required by client requirements, Bechtel policy, and 

governing regulations; establishing and maintaining logs, records, reports, and files in 

accordance with Bechtel requirements as related to the health, safety and environmental aspects 

of the project; and approving Safety and Health reports and studies. 

Site Construction Manager 

The Site Construction Manager reports directly to the Project Manager and functionally to 

his/her discipline manager. The Site Construction Manager is responsible for all field 

management activities performed on . the construction site. Specifically, the Site Construction 

Manager is responsible for providing liason between the client> s site representative and the 

Bechtel organization; managing project construction costs and schedules; ensuring the quality of 

construction work on the project; managing the project field safety program; securing offsite 

services when required; and ensuring effective personnel management on the project. 

Project Scientist 

The Project Scientist reports to the Project Manager/Engineer and functionally to his/her 

discipline manager. The Project Scientist is responsible for planning and executing all 

environmental sampling and analysis. The Project Scientist will administer the subcontracts for 

laboratory analysis and is responsible for preparation of analytical data reports. 

Data Manager 

The Data Manager reports to the Project Scientist and reports functionally to his/her discipline 

manager. The Data Manager is responsible for all aspects of data management including 

tracking of analytical data generated during remedial activities, oversight of the project database, 

preliminary data evaluation, checking of data reduction calculations, and overall data verfication. 
NEC 501 FSCGWRD, 8/26/96 El-4 
nee \docsprog\fscgwrdl:lpp_e\appel_5 doc 



• 

• 

• 

Section El · Introduction 

Project Geologist 

The Project Geologist report~ to the Project Manager/Project Engineer and functionally to his/her 

discipline manager. The Project Geologist is responsible for the quality of all geological work. 

The Project Geologist will prepare the specifications and administer the subcontracts for 

subsurface exploration, well installation, and aquifer testing. 

E 1.2.3 Contractors 

The Contractors that will be involved in implementing the SCGWR Final Design include: a 

remedial action contractor (RAC), a subsurface exploration contractor (driller), and a California 

Department of Health Services (Cal-DHS) certified analytical laboratory. Survey services will 

also be provided by the RAC. The responsibilities of each Contractor is outlined in Table E-1. 

The Contractors contract directly with NEC. 

The specifications for the procurement of the analytical laboratory will be prepared and 

submitted as part of the Construction Operation and Maintenance Plan (COMP). Specifications 

for the award of the remedial contract and the subsurface exploration contract are included in 

Appendix D of this document. The location of subsurface utilities and structures was completed 

in support of the base map preparation for the SCGWR Preliminary Design. 

El.2.4 Independent Quality Assurance Team 

The Independent Quality Assurance· Team (IQA T) will examine the work and test various 

material, procedures, and equipment of the RAC. Since it is anticipated that the RAC will be 

independent from the remedial design professional (e.g., Bechtel), it is proposed that qualified 

personnel from Bechtel be selected as the IQAT. Specific personnel will be designated in the 

Construction Operation and Maintenance Plan (COMP) . 
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Quality Assurance Activities 

Construction inspection activities will be performed under the direction of the Project Engineer 

by field engineers and geologists to verify that the quality required by project drawings and 

specifications is maintained. Where applicable, the planning, completion, and documentation of 

inspection and test activities will be conducted according to standard Bechtel construction 

procedures. 

Bechtel construction personnel will administer the RAC's on-site quality control programs by 

performing quality surveillance operations. Quality surveillance may involve monitoring the 

installation, inspection, examination, and testing activities of the RAC using applicable drawings 

and specifications. As required, field engineers and geologists will inspect and document 

installation, testing, and operation and maintenance activities during the process of construction 

and operation, and after work is completed. 

The following activities will be monitored under this program: construction quality assu~ance, 

compliance monitoring quality assurance, and safety and health. The QA tests and inspections 

associated with each of these are discussed below. Additional tests and inspection requirements 

for each element of remedial work not discussed herein are specified in detail in the construction 

specifications provided in Appendix D. 

E2.1 CONSTRUCTION QUALITY ASSURANCE 

This section describes the QC inspections, sampling, testing, and review that will be performed 

so that the groundwater extraction and treatment system is constructed in accordance with 

specifications and meets the design criteria. A summary of tests and inspection requirements are 

provided in Table E-2. Table E-2 also identifies the references where a detailed description of 

quality control procedures can be found. 

To verify and demonstrate that design requirements are properly incorporated during the 

construction of the treatment system, a specific quality assurance program consisting of 

inspections and verification tests will be performed. The program is divided into five categories: 

1) earthwork, trenching and backfilling, 2) concrete placement, 3) underground piping and 

installation, 4) equipment, system, and aboveground piping installation, and 5) well installation, 

development and aquifer testing . 

The types of quality assurance activities to be performed during the construction phase are: 
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• Field Inspections. Field inspections will be performed by the Site Construction 

Manager and/or_IQAT. Inspections are primarily visual examinations, but may include 

measurements and assessments of equipment and techniques employed, and final 

products. The purpose of these inspections is to demonstrate that a specific guideline, 

specification, or procedure for the activity is successfully completed; 

• Field Testing. Field testing will be performed by the IQA T in accordance with 

specified procedures. Field tests will be performed on samples or in-situ portions of the 

as-built treatment system to assess whether construction performance meets project 

requirements; 

• Laboratory Testing. Laboratory testing will be performed by offsite laboratories on 

samples of materials to be used for construction. Laboratory testing results will be used 

to characterize materials to confirm performance; 

• Surveying. Surveying will be performed to establish horizontal and/or vertical 

coordinates Of the treatment system, as appropriate; and 

• Receiving Inspections. Receiving inspections will be performed by the Site 

Construction Manager. The inspections include, as necessary, visual examinations and 

measurements of materials obtained from suppliers prior to installation. The purpose of 

these inspections is to verify that the materials used meet specifications and are not 

defective. 

The inspections and verification testing necessary to control, verify, and document satisfactory 

work performance for the five construction categories are discussed below. 

E2.1.1 Earthwork, Trenching, and Backfilling 

Quality assurance activities that will be performed during earthwork activities include: 

1) Inspection and logging, as necessary, of excavated and finished subgrade; 

2) Inspection of fill materials; and 

3) Laboratory testing of fill materials. 
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Imported and excavated site materials will be used for backfill. Visual inspections of the 

excavated material will be performed by the construction personnel and by members of the IQAT 

to detect the presence of organic matter and irreducible matter larger than two inches. 

Laboratory testing of backfill materials will be performed to document engineering properties 

and to verify the acceptability of the material for use in construction. The laboratory tests will 

include the determination of the relationship between moisture content and density in accordance 

with ASTM D 1557, performed at a frequency of one test per day when fill is being placed. 

Grain-size will be also be determined at a frequency of one per load of backfill materi~ using 

ASTM Method D 422. 

In-place compaction will be measured once per lift of backfill placed by using ASTM D 1557. 

At least one test will be performed for every 500 cubic yards of area fill or for every 100 lineal 

feet of trench per lift. The moisture content of the compacted fill will also be determined as 

required. At least one test will be performed. lri addition, drainage fill materials shall conform to 

ASTMD448 .. 

During placement of fill materials, visual inspection of the following will be performed and 

documented: 

• Type and quantity of earthwork equipment used; 

• Coverage and number of passes made by compaction equipment; and 

• Lift thickness. 

E2.1.2 Concrete Placement 

The following inspection and tests will be performed by the IQAT during concrete placement 

activities to determine adherence to specifications: slump test, strength test and rebar placement. 

Slump will be tested at a frequency of once per batch of concrete mixed or once per day. 

Samples of concrete poured to construct the treatment pad will be collected according to 

procedures outlined in the specification. Samples will be collected at -a· rate of one of every 100 

cubic yards of concrete or once per day. Samples will be tested for compressible strength using 

ASTMC94. 
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E2.1.3 Underground Piping Installation 

A site inspection and examination (one time) of the underground piping installation will be 

conducted as part of the construction QA oversight activities to determine adherence to drawings 

and specifications. Testing of each pipe system will also be conducted in accordance with 

American Society of Mechanical Engineers (ASME) requirements. 

E2.1.4 Treatment System Equipment and Aboveground Piping Installation 

The treatment system will be visually inspected and field tested for proper installation and 

operation. Treatment system components will also be subject to testing by the manufacturer and 

receiving inspections by the Site Construction Manager. Testing will be performed in 

accordance to the manufacturer's standard procedures and as outlined in specifications, 

Appendix D. 

Complete testing of control panels will be conducted prior to shipment to verify correct wiring 

and proper operation of all instruments and devices. General instruments and controls will also 

be tested for compliance with specifications . 

In addition to tests conducted at the manufacturer's facility, each control valve will be field 

tested to verify mechanical performance of the valves and to check for any visible or audible 

leakage or other malfunction. 

Each. aboveground pipe system will also be visually inspected and field tested for adherence to 

drawings, listed standards (e.g., ASME requirements), and specifications. 

E2.1.5 Installation and Development of Extraction Wells 

Boring Logs. A complete log of conditions encountered during drilling will be maintained by 

the project geologist using the Unified Soil Classification System. A geologic boring log will be 

used to record field observations. At a minimum, the following information will be recorded in 

the field logbook: boring identification, boring location, sample depths (if applicable), color of 

soil samples, grain size of soil samples, relative percent of grain sizes, estimated relative 

moisture content, depth where groundwater is first encountered, variations in drilling rates and 

rig behavior, and the signature of the project geologist. 
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Installation Technique. Extraction well installation will be performed in accordance with 

procedures outlined in Appendix D of this document for Drilling, Well Installation, Well 

Development, and Aquifer Testing. 

Well Details (Construction and Instrumentation). Extraction wells will be installed in 

accordance with the well details provided in Section 3, and Appendix D of this Final Design. 

Aquifer Testing. Aquifer testing will be performed in accordance with the requirements 

provided in Appendix D of this Final Design. 

E2.2 COMPLIANCE QUALITY ASSURANCE 

E2.2.1 Waste Management 

Residual wastes such as excavated trench materials, purge and development water, 

decontamination water and construction debris generated during the construction of the SCGWR 

treatment system will be handled, stored, tested, and disposed in accordance with applicable 

regulations as specified in the Waste Management Plan, Appendix F. Sample collection 

procedures, analytical methods, and QA/QC protocols will be specified in the Sampling and 

Analysis Plan, to be submitted as part of the COMP. 

E2.2.2 Excavated Material 

All excavated soil will be stockpiled. Each stockpile will be sampled and the sample will be 

analyzed by a state-certified laboratory. One sample will be collected for every 25 cubic yard of 

material contained in a stockpile. The laboratory shall analyze soil samples for VOCs using the 

EPA Method 8010 analyte list, modified to include cis-1,2-dichlorothene (cis-1,2-DCE) and 

1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113). Soil that is non-contaminated, (i.e., below 

cleanup levels) will be used as backfill on-site or if backfill requirements have been met disposed 

of in a municipal landfill. 

If the laboratory analysis results indicate that the soil is contaminated (i.e., VOCs are above 

cleanup levels) the excavated soil will be transported to a local municipal landfill for disposal . 

If imported backfill material is required then one sample will be collected from each load of 

imported backfill material delivered to the site. The sample of backfill materials will be analyzed 

NEC SOl FSCGWRD, 8/26/96 E2-S 
nee '<locsprog\fscgWTd\app_e\appc 1_5 doc 



• 

• 

•• 

Section E2 Quality Assurance Activities 

for VOCs using the modified EPA Method 8010 analyte list and antimony, arsenic, cadmium and 

lead. 

E2.2.3 Treatment System Monit~ring 

Water levels will be measured and groundwater samples will be collected to verify attainment of 

the proposed capture zone and to demonstrate the effectiveness of the the SCGWR system. 
' Treatment system monitoring will be performed in accordance with the Site Environmental 

Monitoring Plan ([SEMP], Section 6 of the Final Design) and the S~pling and Analysis Plan 

that will be submitted as part of t4e COMP. · 

E2.3 SAFETY AND HEALTH 

Dust generation, noise level, and trench excavation monitoring will be m~nitored to document 

safety and health practices during construction of the treatment system and to document 

adherence to procedures outlined in the Safety and Health Plan . 

E2.3.1 Dust Control 

Dust control will be monitored visually for dust generation on a daily basis to determine whether 

the engineering controls such as spraying and covering stockpiles are adequately controlling 

emissions. 

E2.3.2 Noise Level 

The noise level will be monitored twice daily so that proper hearing protection is recommended 

and used by field personnel. 

E2.3.3 Excavation Monitoring 

During trench excavation activities, a photoionization detector will be used to monitor the 

presence of volatile organic vapors. 

Direct monitoring of VOC' s using a HNU photoionization detector will be performed during 

excavation activities. If concentrations are consistently high, p~rsonal monitoring of the 

breathing zone is to be performed for personnel at highest risk (dozer driver, auger operator). If 

levels are greater than the recommended exposure levels, respiratory protection is to be worn. If 
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levels are consistently low, the monitoring frequency may be reduced. Various chemical specific 

tubes may also be used for approximating the concentration of other detected hydrocarbons. 

Regular monitoring for flammable vapors is not proposed due to the low concentrations of 

compounds detected in the soil. However a flammable gas and oxygen meter is to be available 

on-site for use when there is an appropriate change in soil conditions or other unexpected 

condition requires monitoring (e.g., interception of underground utility) . 
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Field Quality Assurance Procedures 

E3.1 SAMPLING AND ANALYSIS 

Sample procedures will be prepared describing sampling techniques, sample frequency, and 

associated equipment. Sampling procedures will address the following topics: selection of 

sample locations; methods of collection including type of equipment; frequency of sampling; 

type and volume of sample containers; special conditions for sample preparation to avoid 

contamination; holding times and preservation methods; sample shipment procedures; methods 

to be used for sample analysis; decontamination procedures and sample custody procedures. 

Analytical QA/QC for the laboratory will be based on the laboratory's specific QA/QC 

procedures, EPA's analytical methodologies, and/or ASTM methods. Standard SW-846 methods 

and QC procedures will be followed and analytical results will be reported in the laboratory's 

standard report format. Validation data will be held on file at the laboratory. Field QC and 

laboratory QC checks will be employed to evaluate the performance of field and laboratory 

analytical procedures . 

E3.2 TEST CONTROL 

Field testing will be performed during construction activities. In-situ testing performed during 

remedial activities will be performed in accordance with procedures established for that purpose 

(in the appropriate design specification and Sampling and Analysis Plan [SAP]). Such 

procedures include provisions for ensuring that data obtained are of known and defensible 

quality. 

The Project Engineer will review and approve the material and RAC requisitions to ensure that 

the required tests are specified to be performed by the supplier or RAC. The Site Construction 

Manager will verify that required tests are performed satisfactorily and that test procedures and 

test reports are reviewed by the appropriate personnel. 

E3.3 CALIBRATION AND MAINTENANCE 

Equipment for measuring and testing will be used during SCGWR construction and construction 

inspection. Calibration frequency and standards will be specified for each major piece of 

equipment. Normally, the manufacturer's calibration instructions are followed for calibration, 

calibration checks and maintenance. Procedures for control and maintenance measuring and 
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testing equipment include: identification of equipment, calibration record requirements, 

corrective action requirements when equipment is not in calibration, and specific calibration and 

calibration check instructions. Reference calibration standards will be certified to the National 

Bureau of Standards or other acceptable standards. Appropriate documentation will be 

maintained. 

The QAO will verify that the instruments and other devices used for inspection and testing at the 

site have been calibrated. Calibration and precision requirements for water level measurements, 

elevation measurements, pH, conductivity, temperature, and water flowrate will be specified in 

the QAPjP. Calibration and precision requirements for the photoionization detector, noise level 

meter, and combustible gas indicator will be addressed in the SHERP. The QAPjP and the 

SHERP will be submitted as part of the COMP., 

E3.4 HANDLING, STORAGE, AND SHIPPING 

The Site Construction Manager or designee will verify that the receipt, storage, and installation 

of construction materials are in compliance with project requirements. Such requirements will be 
' 

made available to field personnel through documents such as the manufacturer's instructions and 

manuals or field procedures. The handling, storage, and shipping of samples will be described in 

the SAP. 

E3.5 SAMPLE CUSTODY 

The purpose of these procedures is to assure the following: 

• The integrity of samples is maintained during their collection, transportation, and 
storage before analysis; and 

• Proper management of residual material generated during field activities. 

All samples for laboratory analysis will be collected and handled in accord with EPA chain-of

custody guidelines as prescribed in EPA's NEIC Policies and Procedures, EPA-330/9-78-001-R. 

Sample custody procedures are outlined in detail in the QAPjP. 

E3.6 DATA MANAGEMENT 

Thorough field logs will be kept by field personnel to document field activities. The field logs 

will indicate, at a minimum, the construction activities performed, site visitors, materials and 
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equipment leaving and entering the site, samples collected, tests and inspections conducted, and 

any unusual conditions encountered. Records of samples collected, data measurements taken, 

and observations of events and conditions which could affect data quality will also be recorded 

in logbooks. These logbooks will provide sufficient data to enable participants to: reconstruct 

events that occurred during the data collection process, and to help qualify data. 

All original data collected in the field are permanent records and will be recorded in field 

logbooks, sample identification tags, chain-of-custody records and other documents in 

waterproof ink. All of these documents will be signed and dated by the originator. Errors will 

be corrected by crossing a single line through the error and entering the correct information. 

Corrections will be initialled and dated by the person making the correction. 

Specific guidelines for analytical data reduction, validation, and reporting will be provided in the 

QAPjP. 

E3.7 PERFORMANCE AND SYSTEM AUDITS 

Audits will be performed by the QAM or designee. Both system and performance audits will be 

performed as early in the field and analytical programs (within the first week of field sampling 

and analysis) as is reasonably possible to ensure that any developing problems are identified and 

corrected at the earliest possible time. After the initial audit, audits will be performed at a 

frequency determined by the QAM depending upon the project activity. 

System audits will include confirming the proper calibration of testing equipment, verifying 

recordkeeping activities; verifying the collection of field measurements; verifying sample 

collection, shipping, and chain-of-custody procedures; verifying decontamination of equipment; 

verifying internal QNQC programs of analytical and physical testing laboratories; periodically 

inspecting field tasks such as surveying, drilling, aquifer testing, and soil and water sampling; 

and verifying record maintenance for measurements and quantities where appropriate. 

Performance audits will focus on the performance of the laboratory analytical program. QC 

measures such as the inclusion of spikes, blanks, and duplicates in the analytical program will be 

reviewed . 
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Section E3 Field Quality Assurance Procedures 

E3.8 PREVENTIVE MAINTENANCE 

All equipment will receive routine maintenance checks in order to minimize equipment 

breakdowns in the field. Maintenance checks will generally coincide with calibration checks. 

Any equipment found to be operating improperly will be taken out of service, and a note stating 

the time and date of this action will be made in a field logbook. The equipment will be repaired, 

replaced or recalibrated, as necessary, and the time and date of its return to service will also be 

recorded. A schedule of field equipment maintenance will be provided in the QAPjP. 

E3.9 CORRECTIVE ACTIONS 

As indicated in Section 1, the Project Quality Assurance Supervisor (QAM) will be responsible 

for the identification of problems and implementation of corrective actions. If the Project 

Manager, Project Engineer or project staff becomes aware of any problems in sample collection 

or analysis he/she will immediately notify the QAM who will decide upon the appropriate action 

to be taken to correct the problem. 

Corrective actions may include one or more of the following: 

• Measurements may be repeated to check the error; 

• Calibrations may be checked and/or repeated; 

• Instrument or measuring device(s) may be replaced or repaired; and 

• New samples may be collected, and/or samples may be reanalyzed. 

'Appropriate corrective actions will be determined on a case by case basis. A discussion of any 

corrective actions taken will be included in appropriate reports. 

E3.10 QNQCREPORTS 

The results of QNQC tests and inspection~ will be evaluated and reported as part of the 
Quarterly Progress Reports to EPA. The reports will include document implementation of the 
QNQC program including significant QA problems, recommended solutions, and/or corrective 
actions implemented. 

These reports will include: 

• Periodic assessment of measurement data accuracy, precision and completeness; 
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Section E3 Field Quality Assurance Procedures 

• o Results of performance audits; 

o Results of system audits; and 

o Significant QA problems and recommended solutions . 

• 

• 
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TABLE E-1 

CONTRACTORS 

CONTRACTOR* TYPE OF WORK 

Subsurface Exploration (Driller) • Drilling and soil sampling; 

• Extraction well installation and well 

development; and 

• Aquifer testing . 

Remedial Action Contractor • Site clearing and restoration; excavating, 

backfilling, and compacting soil; 

• Installation, testing, and startup of the 
treatment system; 

• Hauling soil and construction debris to 
landfill; and 

• Surveying . 

DHS Certified Analytical • Testing soil and water for volatile organic 

Laboratory compounds 

Contractors will be identified after a competitive bid and selection process or sole s1;mrce 

contract when authorized by NEC. 

DHS = Department of Health Services 
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Item Descnptton 

Construction QA 

QNQC 
Testing!lnspecuons 

Earthwork, Trenchmg and Backfilling 

MOisture Content Adherence to specification 
CompactiOn Adherence to ASTM method 

and specification 
Granular Matenal Stze Adherence to ASTM method 

and specification 

Concrete 
Slump Adherence to spectficauon 
Strength Adherence to specification 
Rebar Adherence to specification 

Installation of Underground Ptping 
Installation Techmque Adherence to drawi~gs and 

S)JCCificatiOn 
Pressure Testmg Adherence to drawmg and 

specification 
Ptpe Placement Adherence to drawmgs and 

specification 

Equipment System Installation and Aboveground Ptpmg 
Manufacturer Slle Adherence to drawmgs, 
Inspection (Electrical specificatiOns, and ptpe 
and Mechanical) pressure test 

Well Installauon, Development, and Aquifer Testing 
Bormg Logs Adherence to ASTM method 
lnstallauon Technique Adherence to specification 
Well Detatls (Construcuon Adherence to drawings, 
and Instrumentation) construction overstght 
Aquifer Testmg Adherence to plans and 

specifications 

NEC 501 FSCGWRD, 8/26/96 
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• TABLE E-2 
SUMMARY OF QNQC ACTIVITIES 

Specification or 
Drawing r11 

02200 
02200 

02200 

03300 
03300 
03300 

C-004, M-003, 
15410 
M-001·, 15410 

C-001, M-001, 
15410 

M-001, 15010, 
15410 

02230 
02230 
M-001, M-003, 
02230 
02230 

Procedure or 
Method 

2% of opttmum 
ASTM 01557 

ASTM D448 

4 inch maximum 
ASTMC94 
ASTM A615 

ASME 831 3 

ASME B31.3 

ASME B31.3 

ASME B31 3, ASTM 
D-1785, D-3350, UL-
50, 61, NFPA-NEC 

ASTM D-1586 
Pan 3 of Specification 
Pan 3 of Specificauon 

Pan 3 of Specificauon 

Test/InspectiOn 
Performed By 

Contractor 
Contractor 

. Contractor 

Contractor 
Contractor!Engr. 
Contractor 

Contractor 

Contractor!Engr 

Contractor 

Manufacturer 

Engmeer 
Contractor/Engr 
Contractor!Engr 

Contractor/Engr 

Frequency 

As Required 
Every 500 cy of area fill or every 
I 00 hneal ft of trench per hft 
Once per load 

Every batch or once per day 
Every 100 cyor once per day 
During construction 

Each system 

Each system 

Dunng construction 

Each system 

During Drilling 
Dunng Construction 
Dunng ConstructiOn 

Dunng Testing 

• 
Reference 

AppendiX D 

Appendix D 

Appendtces B, 
C,&D 

i 

Appendices B, 
C,&D 

Appendix D 



• 
Item Descnpuon 

B. Compliance Monitoring QA · 

I. Waste Management 

2 Backfill Matenal 
3 Trench Excavation 

4 Treatment System 

5. Discharge Permit 

c. Health and Safety 

I. Dust Control 
z.· N01se Level 
3 Trench Excavation 

Monitoring 

Abbrevmtions 

QNQC 
Testing/Inspections 

Adherence to WMP and SAP 

Adherence to SAP 
Adherence to WMP and SAP 

Adherence to SAP 

Adherence to Permtt 
Requirements 

V1sual for dust generation 
Noise Monitoring 
Photoiontzation detector 

ASME = American Soc1ety of Mechantcal Engineers 
COMP = Construcuon OperatiOn and Mamtenance Plan 
HSP Health and Safety Plan 

• TABLE E-2cont 
SUMMARY OF QNQC ACTIVITIES 

Spcctficatton or 
Drawmg 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 

Procedure or 
Method 

COMP 

COMP 
COMP 

COMP 

COMP 

HSP 
HSP 
HSP 

Test/Inspectton 
Performed By 

Engineer 

Engmeer 
Engineer 

Engineer 

Engineer 

Engineer 
Engmeer 
Engineer 

Frequency 

Durmg Construction 

Per Load 
Every 50 cy 

As Required 

Per Dtscharge Event 

Daily 
Twtce Da1ly 
Every 50cy 

ASTM = Amencan Society of Testing and Materials 
Engr Engineer 
NA = Not Applicable 

NFPA-NEC = Nauonal Ftre ProtectiOn Association- National Electric Code 
SAP = Sampling and Analysis Plan 

QNQC:::: Quahty Assurance /Quality Control 
UL-Underwriter's Laboratories 

WMP =Waste Management Plan 

Notes 
{II Specificattons arc five dig1t numbers such as 02200; drawings are alphanumenc w1th a single letter and three numbers such as C-004 
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Appendtx F, 
COMP 
COMP 
Appendix F, 
COMP 
Sectton 6, 
Appendtx F; 
COMP 
Permtt No 
90l,COMP 

HSP 
HSP 
HSP 
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Section Fl 

Introduction 

This Waste Management Plan (WMP) was prepared by Bechtel Environmental, Inc. (Bechtel) for 

NEC Electronics Inc. (NEC). This plan was prepared in support of the Source Control 

Groundwater Remediation (SCGWR) Final Design for the construction of a groundwater 

extraction and treatment system at the 501 Ellis Street property. 

F1.1 PURPOSE 

The purpose of this plan is to provide guidelines for the characterization, handling, storage, and 

disposal of liquid and solid wastes generated from activities associated with the construction of 

the SCGWR system. 

Section F2 of this plan describes activities expected to generate waste. Section F3 describes the 

methods to be used for managing the various types of wastes which are generated. Section F4 

describes the sampling and analysis that will be performed to characterize and manage 

construction derived wastes. Section F5 describes procedures for documenting waste 

management activities. 

F1.2 PROJECT BACKGROUND 

The 501 Ellis Street site is situated on a relatively flat tract of land that slopes gently to the north 

towards San Francisco Bay. The Bay is approximately two miles to the north, and the Santa 

Cruz Mountains are approximately six miles to the south. Drawing G-001 shows the location of 
' 

the 501 Ellis Street site. The property is approximately two acres in size, consisting mainly of a 

paved open area. A large single-story building occupies the western portion of the property. The 

surrounding properties are occupied primarily by other electronics industries. 

The 501 Ellis Street site is currently owned by Renault and Handley Employees Investment Co. 

(Renault and Handley). The facility building is not occupied and utility connections such as 

telephone, electricity, and natural gas are no longer operational. The property is mostly covered 

by asphalt pavement and the building. Twenty groundwater monitoring wells are located on the 

501 Ellis Street property site. Underground conduits and abandoned utility trenches are located 

along the north and east sides of the building. An elevated concrete pad is adjacent and attached 

to the north side of the building. The site base map (Drawing G-002) shows the location of the 

monitoring wells and the underground utilities at the 501 Ellis Street site. 

Soil remediation was conducted at the 501 Ellis property in 1991. The soil remediation was 

conducted to remove soils with TCE concentrations greater than the cleanup standard of 0.5 

mglkg. As a result of the soil remediation, only very low levels of volatile organic compounds 
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Section Fl Introduction 

(VOCs) remain in soils at the 501 Ellis Street property. Hazardous wastes were not generated 

during the soil remedial activities in 1991 and are not anticipated to be generated during the 

groundwater source control remediation activities. 

The goal of SCGWR activities is to address elevated concentrations of volatile organic 

compound (VOC) groundwater concentrations beneath the 501 Ellis Street site. The 

groundwater extraction and treatment system is designed to effectively control and contain the 

source area identified at the southeastern end of the 501 Ellis Street building, and to complement 

the regional groundwater remediation program . 
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Section F2 

Types of Activities Generating Waste 

This section describes the field activities that are expected to generate waste during the 
' 

construction of the SCGWR. 

F2.1 INSTALLATION OF EXTRACTION AND MONITORING WELLS 

Two 6-inch extraction wells (e.g., NECIAE) will be installed as part of the SCGWR 

groundwater extraction and treatment system. During well installation, drilling will be 

performed using a hollow stem auger and the wells will be developed by pumping and surging to 

remove sediment. In addition to well installation, several monitoring wells may also be 

abandoned. During abandonment, the protective surface casings, posts, and concrete pads will 

be removed and the borehole will be backfilled with grout. 

These activities will generate waste in the form of drill cuttings; polyvinyl chloride (PVC) 

casings; well development and purge waters; used personal protective equipment (PPE), and 

disposable equipment and cleaning fluids. 

F2.2 INSTALLATION OF CONVEYANCE PIPING 

Eight hundred and ten feet of conveyance piping will be installed from extraction wells to the 

• treatment system and from the treatment system to the discharge outlet. During the construction 

of the groundwater piping system, approximately 175 cubic yards of excavated material will be 

generated. Wastes generated during the construction of the groundwater piping system can be 

broadly grouped into these categories: non-contaminated soils; contaminated soils; 

decontamination fluids, and miscellaneous construction waste and debris. 

• 

F2.3 INSTALLATION OF TREATMENT SYSTEM 

Construction debris and waste will be generated during the construction of the groundwater 

treatment system. Construction debris and waste generated may include: concrete pad, concrete 

partition, street curb, and chain-linked fence removal; fence and gate installation; and 

miscellaneous piping installation. All materials generated as part of this activity are considered 

construction related waste and debris. No contaminated or hazardous materials are expected to 

be generated during the conduct of this activity . 
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Section F3 

Management of Waste Materials 

This section describes how waste materials generated will be handled and managed. Table F-1 

summarizes the collection, storage, sampling and analysis and disposal guidelines for each type 

of waste generated as part of the construction of the SCGWR groundwater extraction and 

treatment system. 

F3.1 ASPHALT ANDCONCRETEMATERIALS 

Excavated asphalt and concrete materials will be segregated. Asphalt and concrete materials will 

be placed directly onto trucks for immediate off-site disposal or stockpiled separately in a 

designated on-site area for later disposal. Asphalt and concrete materials will be transported and 

disposed at a municipal landfill. 

F3.2 EXCAVATED SOIL MATERIALS 

It is estimated that 175 cubic yards of soil will be excavated during installation of the 

conveyance piping route. Excavated materials will be stockpiled, sampled, and analyzed prior to 

use as on-site backfill material or off-site disposal. Samples of excavated soil will be analyzed 

for VOCs by EPA Method 8010 to determine whether the soil may be used as backfill or has to 

be disposed. The EPA Method 8010 shall be modified to include cis-1,2-dichloroethene (cis 1,2-

DCE) and 1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113). One sample will be collected from 

every 25 cubic yards of excavated material. 

Any excess excavated soil material (i.e., dirt, gravel, rock, etc.) that can not be used as backfill 

because it exceeds the volumetric backfill demand or exceeds an allowable VOC concentration is 

designated as excess excavated soil material. Excavated soil materials, including excess 

excavated soil material, will be managed and disposed of as described in the following 

subsections: 

F3.2.1 Non-Contaminated Soils 

Laboratory analyses for VOCs will establish whether a soil stockpile is non-contaminated or 

contaminated. If the sample results determines that a stockpile is non-contaminated (i.e., below 

the cleanup level for VOCs) the soils may be used as backfill or be transported to a local landfill 

for disposal. 

As an example, Kirby Canyon Sanitary Landfill located in San Jose, California can accept the 

anticipated volume of non-contaminated solid waste that will be generated during construction. 

No permit application will have to be filed. However, advance notice will be required disclosing 

the non-contaminated nature of the material. 
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Section F3 Management of Waste Materials 

• F3.2.2 Contaminated Soils 

If the laboratory analyses for VOCs determines that a stockpile is contaminated (i.e., above the 

cleanup levels) the soils will be disposed of off-site. The contaminated soils from a stockpile 

will be loaded into special containers or end dumps for disposal. Contaminated materials will be 

disposed at a Class II or Class I landfJll, as appropriate. 

F3.3 DRILL CUTTINGS 

Drill cuttings will be placed in 55-gallon drums as generated and stored on-site in a designated 

area. The stored drums will be identified with the borehole from which the drill cuttings 

originated. A sample for each of the boreholes will be collected from the drummed drill cuttings. 

The samples of drill cuttings will be analyzed for VOCs by EPA Method 8010 to determine 

whether the cuttings can be used as backfill or have to be disposed. The EPA Method 8010 shall 

be modified to include cis 1,2-DCE and Freon 113. If non-contaminated, drill cuttings will be 

combined with clean excavated soil material for either reuse as backfill or for disposal. If the 

drill cuttings are contaminated, they will be segregated and disposed at a Class II and/or Class I 

landflll, as appropriate. 

• F3.4 WELL DEVELOPMENT AND PURGE WATER 

• 

Well development and purge water will be collected in 55-gallon drums or polyethylene tanks 

and temporarily stored on-site. A sample of the development water will be tested prior to 

discharge to the City of Mountain View municipal sewer system in accordance with the 

requirements ofNEC's Liquid Waste Discharge Permit No. 901. 

F3.5 DECONTAMINATION FLUIDS, DISPOSABLE EQUIPMENT AND PERSONAL 
PROTECTIVE EQUIPMENT 

Decontamination fluids will be collected in clean containers or in temporary storage tanks at a 

designated temporary storage area. Upon completion of the sampling activity, the wash water 

will be allowed to stand for at least 30 minutes to permit suspended solids to settle. The 

decanted water will be collected in 55-gallon drums or polyethylene tanks and temporarily stored 

on-site or discharged directly into the groundwater treatment system for disposal. A sample of 

the fluids will be tested for the presence of chemicals . A sample of the drummed 

decontamination fluids will be collected and analyzed for halogenated volatile organic 

compounds (EPA 8010) and aromatic volatile organic compounds (EPA 8020). Sediments will 

be combined with the drill cuttings for disposal . 
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Section F3 Management of Waste Materials 

During construction operations, disposable equipment and materials and used personal protective 

equipment that have· contacted potentially contaminated materials will be collected in double

bagged containers and placed in refuse dumpsters for ultimate disposal at a municipal landfill. 

Non-hazardous solid waste including excess excavated material and construction will be 

disposed off-site at a local municipal landfill. Decontamination water will be temporarily 

contained in an on-site, 6500-gallon portable polyethylene tank, sampled to verify that it met 

discharge requirements, and discharged at the on-site sewer inlet in accordance with a City of 

Mountain View discharge permit. 

F3.6 CONSTRUCTION I?EBRIS 

Non-contaminated construction debris will be collected and placed in refuse dumpsters for 

ultimate disposal at a municipal landfill . 
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Section F4 

Sampling and Analysis 

This section presents the procedures for sample collection and analysis of waste materials. 

F4.1 SAMPLING OF EXCAVATED SOll..S 

At least one sample of excavated soil will be collected from every stockpile and/or one sample 

will be collected for every 25 cubic yards of excavated material. The samples will be analyzed 

for VOCs by a state-certified laboratory using EPA Method 8010 modified to include cis 1,2-

DCE and Freon 113. 

F4.2 DRll..L CUTTING SAMPLES 

A grab sample will be collected from drummed drill cuttings generated from each borehole and 

analyzed for VO<;s using EPA Method 8010. The EPA Method 8010 will be modified to include 

cis 1,2-DCE and Freon 113. 

F4.3 DEVELOPMENT, PURGE, AND DECONTAMINATION WATER SAMPLES 

Grab samples of development, purge, and decontamination water will be collected prior to 

discharge. Samples will be analyzed for VOCs using EPA Method 8010/8020. as outlined in 

NBC's .existing City of Mountain View Liquid Waste Discharge Permit No. 901 . 
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Section F5 

Documentation of Waste Management Practices 

Recording information in the field logbook will be the primary means of documenting waste 

management practices in the fi~ld. The Site Construction Manager or his designee will be 

responsible for keeping the daily field logbook, documenting site activities relevant to waste 

generation, and recording waste management information, including: 

• Activity generating waste and location; 

• Date, quantity, and type of waste generated; 

• Description of how waste was collected; 

• Description of waste containers and how labeled (if applicable); 

• Description of the temporary storage area and location, including containment and 

security features; 

• Description of any samples of waste taken, time and date of collection, sample 

designations and other relevant sample information; 

• Description of any subsequent on-site treatment, reuse, discharge or disposal, 

including relevant dates, quantities, locations and rationale for actions taken; 

• Listing of other relevant documents (e.g., analytical results) pertaining to the waste. 

The logbook and supporting documents (copies of analytical results, approved waste profiles, 

manifests, etc.) will be maintained in the project files . 

NEC 501 FSCGWRD, 8/26/96 FS-1 
nee 'docsproglfscgwrdlsectfi_S doc 



• • • TABLE F-1 
WASTE MANAGEMENT MATRIX 

Waste Type CollectiOn/Storage Samphng and Analysis Dtsposal 

I Asphalt Matcnals Asphalt matcnals will be segregated and None. D1spose at a municipallandlill 
placed dneclly onto trucks ror ofrsnc dtsposal 
or stockpile separately ror later disposal 

2. Excavated Trench Soils 
a) Non-Contammated Use conventional carthmovmg equipment and Collect one sample per 25 cubic yards of soil. Analyze Use as backfill matcnal or d1sposc m 

Sml temporarily stockpile onsite. sample for VOCs by EPA Method 8010, modified to munictpallandlill. 
include c1s I ,2-DCE and Freon 113 

b) Contammated Soil Usc conventional carthmovmg equipment and Collect one sample per 25 cubic yards of so1l. Analy1e Dispose at a Class II landfill or trans-
temporarily stockpile onsitc. sample for VOCs by EPA Method 8010, modilied to pon under mamfest and dispose at a 

mclude CIS 1,2-DCE and Freon 113 licensed RCRA facility. 
j 

3. Dnll Cuttmgs I 

a) Non-Contaminated Collect in 55-gallon drums; each drum dated Sample and analyre a drum from each borehole for Usc as backfill matenal or dtsposc 
and marked with boring number. VOCs by EPA Method 8010, modified to mclude CIS in mumcipallandfill 

1,2-DCE and Freon 113. 

b) Contaminated Collect m 55-gallon drums; each drum dated Sample and analyze a drum from each borehole for D1spose at a Class II landfill or trans-
and marked with boring number. VOCs by EPA Meth~d 8010, modified to include cis pon under manifest and dispose at a 

1,2-DCE and Freon 113. licensed RCRA fac11ity. j 

4. Well Development, a) Collect m 55-gallon drums or a) Sample and analyre a drum from each borehole a) Discharge to san1tary sewer I 

Purge Water, and polyethylene tank:; each dated and for VOCs by EPA Method 8010, modified to 
Dccontammallon Fluids marked with boring number. mcludc cis I ,2-DCE and Freon 113 

or or or 
b) Discharge directly to groundwater b) Collect and analyze samples accordmg to b) Dtscharge dtrectly to 

treatment system groundwater treatment system reqmrcments. groundwater treatment system 

5 Dtsposable Eqmpment and Double-bag and place in refuse dumpsters. None Dispose at a municipal landfill. 
Personal Protective Eqmpment 

6. Construction Debris Place in refuse dumpsters 
·····-

None. . Dispos~ at.ll..!llUnicl{lallandfill. 
-----·- ----· ~---- -----· ----·- --
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Mr. Gary Leinweber 
Environmental Safety Manager 
City of Mountain View 
Fire Department 
I 000 Villa Street 
Mountain View, CA 94041-1295 

DRAFT LETTER 

Subject: Amendment of Liquid Waste Discharge Permit ID #901 
NEC Electronics Inc. 

Dear Mr. Leinweber: 

As you are aware, NEC Electronics Inc. (NEC) currently possesses a liquid waste 
discharge permit for the release of purged groundwater generated during the periodic 
sampling of its monitoring wells (a copy is attached). This groundwater monitoring 
program represents one of numerous remedial activities that has been, or is being, 
conducted by NEC. Currently, NEC is in the process of designing and constructing a 
localized groundwater extraction and treatment system at Its former 50 I Ellis Street 
facility. This work is being performed under oversight by the U.S. EPA (EPA) and in 
coordination with the Middlefield-Ellis-Whisman (MEW) regional groundwater 
remediation program. The preliminary design has been recently approved by EPA, and 
NEC is proceeding with the development and submittal of the final design package. 

The proposed design for this system consists of a network of 3 extraction wells screened 
m the A aquifer. Groundwater, containing volatile organic compounds (VOCs), will be 
pumped from the wells into a holding tank and remediated through a liquid granular 
activated carbon (GAC) treatment system located on the property. The total flow rate of 
the treatment system effluent is anticipated to be an average of 1.5 to 2 gallons per 
minute. Maximum flow rate is not expected to exceed 10 gallons per minute. In 
consideration of the relatively low flow rates, NEC is proposing to discharge the treated 
water to the City's Public Operated Treatment Works (POTW) . 
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Mr. Gary Leinweber 
Amendment of Liquid Waste Discharge Permit ID #90 1 
DRAFT 
Page 2 

An application for amendment of NEC's current Liquid Waste Discharge Permit ID #901 
to allow for additional discharge from the planned groundwater treatment system is 
enclosed. The application consists of the appropriate revised forms and supporting 
drawings. 

If you have any questions or require further design information, please do not hesitate to 
call Janet Argyres of Bechtel at (415) 768-9917 or me at (415) 965-6096. 

Very truly yours, 

DRAFT 
Michael A. K.ierig 
NEC Electronics Inc . 



ffi-13-1994 02:45PM FR0'1 MIJPD/MJFD TO 976872S9 P. 01 IJ 1 J I 

,........~~~C.: lLJIQ\lJIIIll) WAS'll'JE 
• =1000 VILLA mtEET. MOUl'II'TAIN VJ!'IN. CA 94041• 41S-903-6375 ID> IISClEIA.IR GIE IPl:!l.ftllfiiMI' 

• 

t THE FIRMYCORPORATION NAMED HEREIN IS AUTHORIZED TO DISCHARGE REGULATED WASTEWATER 
INTO 'n-IE SANITARY SEWER IN ACCOAOANCE Wl11-l CHAPTER 35 OF THE MOUNTAIN VIEW CITY CODE. 

Permitted NEC Electronics, Inc. 
Facilfty 501 Ellis Street 

NEC Electronics, ~c. 
P.O. Box 7241 

Mountain View CA 94039 
Attn: Michael Kierig 

EPA Category/Sabc:aecgory. No a· EPA 
R.c:f'erc:nce:: . 

Loc:al Category: Groundwater 

Oat• lssufld: 3/28/94 

Oat• Revislld: 

-li; POST IN A CONSPICUOUS PLACE 
AT "'HE "PERMit I ED FACILITY" SITE ~-

1. DiJchargt: Limitations: 
Prac:ess Discharge {lndusuial Wa.s~e} shall not ex~:eed 1,000 G PD 
TOW. Disdlatge {Indusui.lll & Com~ WIS(e) shaH not exceed 1.000 

11. Specittl Contlitions!Require~Mnts: 
1. Samplin~ 21r.Uysis sha.ll employ EPA 601/602 method. 

111. Self .. Monitoring Sampling Analysis: 
Sample Sample 

POllutant FrtqUency Location(S)' 

GPD 

Ftd.Jnst. Fed.Mon. Loc.lnsL 
MaLLlmit Avg.Umlt M:u.Umlt 

(mg/L) (mg/L) (mg/l) 

Due Date: 

sampred 
By 

• · Toral ToU: Organics 
Sinpe Toxic Organic 

Per Ois Evem AI 
Per Ois Event A 1 

No Limit No Limit 1.0 
No Limit No Limit 0. 1S 

NEC 
NEC 

• •Sampling Localioo Al iS a.t the d~ bno of the holding tank. 
I 



• 

• 

• 

05-13-1994 02:45PM FROM MUPD/~ TO 97687299 p. 02 

IV. Wasttwattr Discharge Limits: (MVCC 35.32.14 & CFR 40J 
ll your 8\-erage wastewater discharge flow into the sanitary sewer system is AT OR BELOW SO.OOO p11oos pet' day 

(GPO), yaur wuewarcr effiucnt shall noc exceed the following limits: 

Disdlarce Federal Federal Local* Dischar&e Federal Federal Local• 
Parameter InsLMax. Mon.Av . lnst.Max. Parameter Inst.Max. Mon.A.•g. IDSt.Max. 
Arseaic No Limit No Limil 0.1 mg/L Oil &r Grease No Limit No Limit 200mgll. 
Cadmiua No Limit No Limil 0.1 mg/L Pbeuols No Limit No Limit 1.0 mg/L 
Cbromiuaa He"- No Limit No Limit l.Omgtl.. pH No Limit No Limit 5.5·11 
Chromium, Total No Limit No Limit 2.0 mg/L. Selenium No Limit No Limit 2.0m&IL 
Copper No Limit No Limil 2.0 mg/L Silnr, Photo No Limit NoUmit 0.25 mgll.. 
Cyanide No Limit No Limit l.Omg/L Silver, Non-Photo No Limit No Limit O.SO mg/L 
Fluoride No Limit No Limit 6S mg/L. Sin&le Toxic Organic No Limit No Limit 0.1S mWX. 
Formaldehyde No Limit No Limit S.O mgl. Suspended Solids No Limit No Limit 6000 mgll.. 
Lead No Limit No Limit 0.5 mg/L Tot. Dissolved Solid No Limit No Limit lOOOOm&'L 
Mucurt No Limit No Limit O.OS mg/L Total Toxic Organic No Limit No Limil 1.0 mg/L 
Nickel No Limit No Limil 1.0 mg/1. Zinc No Limit No Limit 2.0mg/L 

•Local ins$mncous maximum limits refer to 24-hour composite samples ~cept for Cyanide. Single Toxic Organic. ad 
Tow !'oxiC Organics which are grab samples. If your aver.~ge wastewalel' di.schatge flow EXCEEDS 50.000 GPO. your 
wasrewarer l:Cfluent shall.not exceed ONE· HALF (1/2} of the loc:U limits liscecl above. ~cept for silver. oil & gn:ase. 
suspended SJUds. tow dissolved solids.. fluoride. and pH. 

V. Sample Collection and Analysis: (MVCC 35.32.17.3. 40 CFR 403.12A(G). 40 CFR 136) 
All metals shaD be collccrcd as 24-hour composite samples ~ccpt for Cyanide and Total Toxic Organics ('ITO) wbidl 

shall be coJiected as grab samples. Samples shall be anaJp.cd by an analytical laboratory approved by 1he Swe of Cal. 
Dept. of Health Services. Samplocollectioo. pre$CrVation. and analysis shall be in accordance wirh EPA rqu1aDoas (40 
CFR 136) and the City or Mountain View's "Sample Collection. Analysis and ReponinJ Insaucdons" . 

VI. Quality Assurance/Quality Control: (MVCC 35.32.17.3, 40 CFR 403.12A(G), 40 CFR 136) 
All ~cals samples must be collected in duplicate and s10red and preserved antil dle next sampUng e,_ for that 

parameu::. The duplicate sample must be labeled as a duplicate and made available to any City inspectOr. 

VII. Violation Reporting & Follow-Up: (MVCC 35.32.8.2) 
If the results of any sampling cit pH analysis exceed Lhe applicable limh(s), you shall: 
1) VERBAU Y N011FY THE CITY OF MOUNTAIN VIEW AT 415-903-6378 WITHIN 24 HOURS ol 

know1cdge! of the violalion. Ihn actidcnral disc:harge. slug discharge. or upset or failure of me prelrellDnenl sysccm oteurs. 
verbal oouficaaon shall be made within 15 minuiCS of knowledge of the condition; 

2) SUBMIT A WRlTTEN REPORT WITHIN 15 WORKING DAYS of knowledge of the violatioa explainia,: the 
nawre, volwne. and dur.Won of lhe violarion, and midgaiion measures raken to coma il&Dd preven& reoccurrcnce; 

3) INI11A TE A SAMPLING/ANALYSIS PROGRAM demonsttaling up to 21 consecutive days of compliance. 

VIII. Penalty Pr~visions: (MVCC 35.32.21) 
Any person who violates any provision of Lhis penniL or Chtsptet 35 MVCC shall be civiUy liable iD a swn not ro 

exceed S6.000/day for e:ach day in which such violation occurs. In addition. violation of compliance dilec:rives in any 
"Notice of Violation • is subject tO adminisaativc penalties not to exceed S6.000/day. 

IX. Traasferability of Permit: (MVCC 35.32.2.3) 
This permit is not uansfcrable without prior written notification 10 and approval by lho City and the assumption ol 

an pennit cOnditions and requirements by the new owner/operator . 

A copy of the/~ Wasr.~a.rer Ordinance (Chapcer_3S, MVCC) and "Sample Colkcrit?n., 
Analysis and Repornng I nsrr nons" dbcWMnl are avmlabk on request from arry I ndusrria1 

~ tewazer Specialise ar 415-903-6378. 
I 

I 
I 



CITY OF MOUNTAIN VIEW 
ENVIRONMENTAL SAFElY DMSION 

Business Name 

(1 > I N\,C. ~\tc..\r6t\\"s lfS. 
Facility Street Address 

<3> I So\ e.\\\) c;to. 

Mailing Address 

(4) I 415 £;\\iS ~
Attention 

(6) Property Owner 
Name 

E~RONN.mNTALCON.WL~CEPLAN 
FACILITY DIRECTORY 
(see back of sheet for instructions) 

Business Phone Number 
(2) I ( 4-\S ) CJ(.o-(:,000 

City State Zip Code 

'-A 

Phone Number 

I ( 4\~ ) ~2..\· 3o40 

(7) Persons Responsible For Responding In An Emergency After Normal Work Hows 
Name Title Home Phone Number 

0\try\ C':,be>bw\1\ I < ~'s > :us-~S'l. I 
HomeAddr~~----------------------------------~ 

Name Title Home Phone Number 

I < > I 

Work Phone Number 

I< _.,s > 32.\· 3o4o I 

Work Phone Number 

I < > I 
HomeAddr~~----------------------------------~ 

., Name Title Home Phone Number 

I < > I 
~--~ 

Work Phone Number 

I < > I 
Name Title Home Phone Number Work Phone Number 

I < > I I < > I 
(9) SIC Code (S) Bu~iness Activity Description 

t 
(10) Dun &:: Bradstreet No. 

I I 
(11) Other Environmental Permits. Permitting Agency: 

I 
Permit Type: I.D. # 

(12) Shift Times: 

First:! p.;;. ~-, to I Secondd I to I.._____. Third: ..... 1 _ __.I to '-I _ __, 

(13) Approximate Number of Employees on Site Per Shift: 

First: I I Second: I I Third: '-I _ __, 
(14) 

• 
I am an officer of at least the level of Vice-President, General Partner or Sole Proprietor. I hereby certify under 
penalty of law that this information was obtained in accordance with applicable requirements. Based on my 
inquiry of those individuals responsible for obtaining the information reported herein, I believe that the 
submitted information is true, accurate and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment. 

Print Name Signature Title Date 

HM3-1 (Rev. 9/93) White: Applicant Yellow: Fire Department (over)-
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CITY OF MOUNTAIN VIEW 
ENVIRONMENTAL SAFElY DIVISION 

ENVIRONMENTAL COMPLIANCE PLAN 
WASTEWATER DISCHARGE SUMMARY 

Business Name 

(
3

) I NEe. e.tec.-\rot\\c.s ~c.... 
Facility Street Number 

I So\ 1;.\\,~ ST. 

Street Name 

(4) Wastewater Generating Activity: ~uc-;Pzil)~ Sof'!l'\·~ ~6U!lO\..a!!:!\.-\-eC"' 
(5) Process Flow Diagram (6) rea ent System Diagram 

N'E.C.. \~Al~, l&\/rll ,i"-1 iA, 'ft.\l 

~~~ '''-" ~J., ~8\, lOA, lOel, -
n A, ra.A, \ t. & '• t~A, 1'3 &\, \ t llt 
'"''' 'SA) l'i6', ,. A.J u.cn, · 

P6rl"~\e, heM~ "'"c.k 
(.f\o ~b\fi\T) 

l,",\16\, \lA,\t8\J'V8l.,\~A, (7) Frequency:\BatchJContinqous 

1~1\, loA, 2.08,, l.\A,l.\6\, uA., l.SA. 
L<I\A, l'SA, 1~ . 

(4) 
( 5) Process Flow Diagram 

t.J'E.C..lA'E., N£c. l.l.A'E., 
NtC..1.7.Ai. - Ho\! ~~ tc.n\c. ~ ~ ~Ac.. 

\31\·,~ in ~,. ;u 

(7) 

(4) Wastewater Generating Actlvtty: 
(5) Process Flow Diagram (6) Treatment System D1agram 

..... 

(7) Frequency: Batch/Conhnuous 

(4) Wastewater Generatmg Act1v1ty 
(5) Process Flow Diagram (6) Treatment System Diagram 

-
(7) Frequency: Batch/Continuous 

-

-

..... 

..... 

(see back of sheet for instructions) 

We of G:=Ja es 
(1) , I 

Date 

(2) I J one_ 3 , I C}C)b 

~--------------~ 

Dischar e Data 
(8) Discharged to: Sonir«":y 'StWtt" 

(9) Location: ~ S&\ t:l\ls fdA~· 
(10) Frequency:\feriOdicJContinuous 

(11) Avg. Daily Flow: _j_ GPD 
(12) Max. Daily Flow: ~ GPD 
(13) Flows are: ~~stimatedkMeasured 

Dischar e Data 
(8) Discharged to: Sori,t"") Sawtr 
(9) Location: Aab~d ~' e.t1b "a' 

(10) Frequency: Periodic ~ontinuousJ 

(11) A vg. Daily Flow: ~GPD 
(12) Max. Dally Flow· \~ GPD 
(13) Flows are: Estlmated~Measured l 

Dischar e Data 
(8) Discharged to: 
(9) Location: 

(10) Frequency: Periodic/Continuous 

(11) Avg. Da1ly Flow: __ GPD 

(12) Max. Daily Flow: __ GPD 

(13) Flows are: Estimated/Measured 

Dischar e Data 
(8) Discharged to: 

(9) Locahon: 
(10) Frequency: Penod1c/Conbnuous 

(ll) Avg. Daily Flow: __ GPD 

(12) Max. Daily Flow: __ GPD 

(13) Flows are: Estrrnated/Measured 

HM-7 (Rev 1-96) Wh1te Apphcant Yellow F1re Department (over->) 



CITY OF MOUNTAIN VIEW 
ENVIRONMENTAL SAFETY DIVISION 

ENVIRONMENTAL COMPLIANCE PLAN 
FACILITY MAP 

(see back of sheet for instructions) 

Business Name Date 

I 1\lEC. E.\ec..\rot\ac.._.. 'l.nc... :ru("le. 3 • \~C.. 

Facility Street Number Street Name 

I So\ e.ths ST. 

Provide a line drawing of your facility below following the example and instructions on the back of this form. 

"'*~checl Fi~ure.s -
t\~ure. l. \..o<..cd'io" t\Qp o" ~E:.(. t\OI\ftoet'il\' \Jt.\\s 

~~~ur~ 1.. sc."wR. s~ flo.,. P\a~ (J)r4r.~~ (.-OOl) 

r,~ort, 3. Pip··~ t L\'""uttae"~'tio-n l)·~(CI!tf\ (t)r~w··~ t\-Oo\) 

• 

• 
HM3-2 (Rev. 9/93) White: Applicant Yellow: Fire Department (over)-+ 
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MONITORING WELL LOCATION MAP 

Job Number Drawing No. 

17660 FIGURE 1 
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-DATE 

LEGEND: 

-o-NEW U/G EFFLUENT PIPE 

--•--- NEW U/G WATER LINES 
- - - E- - - NEW U/G ELECTRICAL LINES 

----- NEW FENCE 

----N2---- EXIST. U/G NITROGEN LINE 
-- -ss- - -EXIST. U/C SANITARY SEWER 
- -••-- EXIST. U/C WASTE WATER LINE 
- - -E- - -EXIST. U/C ELECTRICAL LINE 
--w-- EXIST. U/C WATER LINE 
---TEL--- EXIST. U/C TELEPHONE LINE 
-----UTA----- ABANDON UTILITY TRENCH 

---ETA--- ABANDON ELECTRICAL LINE 

------ PROPERTY LINE 
----- EXISTING STRUCTURES 
-x--x--x- EXISTING FENCE 

lllNEc 12A EXISTING MONITORING WELLS 

NOTES: 

I, NEW 6'0 STAINLESS STEEL WELL NEC I AE 
TO BE INSTALLED ADJACENT TO NEC lA. 

2. EXISTING -4"• MONITORING WELL NEC 22A 
TO BE CONVERTED TO EXTRACTION 
WELL NEC 22AE. 

3. PROVIDE MINIMUM REQUIRED CLEARANCE 
TO EXISTING WATER LINE OF 10'-0' 
HORIZONTAL AND 1'-6' VERTICAL. 

-4. REMOVE EXISTING CLEANOUT. CONNECT 
TO EXISTING CITY SANITARY SEWER LINE, 
INSTALL NEW CLEANOUT. 

~ 
- N-

~ 
SCALE 1'=20' 

zo 10 0 zo ~0 FT 
N• 

GRAPHIC SCALE 

REVISED NQ REISSILD .,B tr.IJ FOR FINAL DESlCJrt 

04ANCED NtC I AE 
AHS TO 1•• S..S.. 

ISSI.£0 'DR AE.VIEV RMS 

RI.VIS.UJtrG BT C1«D l""R 
PROJ ... PR 
[NCR 

SCAU AS...,_ DESICINED IPH DRAVN AHS OIIEF 
[NOR 

SAN FRANCISCO 

NEC ELECTRONICS INC. 
501 ELLIS STREET 

MOUNTAIN VIEW, CA 
SCGWR FINAL DESIGN 

SCGWR SYSTEM PLOT PLAN 

Job Numbe Drawing No. 

17660 FIGURE 2 

Rev 

c 
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NEC I AE. 22AE & 27 AE 
3 EXTRACTION WELLS 

WELL 
CASING INSTRUMENT 

DIA AT' NUMBERS 

NEC IAE 6" ss ALL 101 

NEC 22AE 4' PVC ALL 102 

NEC 27AE 6' ss ALL 103 

• 

EXTRACTION WELL BOUNDARY 

~ 
~"1----@R ------.1....- 102 I EXTRACTION WELL-, 1'-002/3" 

1 NEC 22AE 1 ~ -------c-.=-_ ~ 
\300) 

~ 
~"1----@R ------.1....- 101 I EXTRACTION WELLl 1'·003/3' 

I NEC IAE I ~ 

-------c.-~-~ 

( XA \ 

\ 300) 

T 

\300) 

P-201 

TK-201 
HOLDING TANK 

OIA. • 5'·0' 
HT.- 6'·0" 
MA T'L • CS PLASITE LINED 

CF-201 
CARTRIDGE FILTER 

OIA.- 1'·1' 
HT • 1'·7'/z' 
MA T'L. • J04SS 
MICRON SIZE • 20 

GAC-201, GAC-202 & GAC-203 
ACTIVATED CARBON ADSORBERS 

OlA.- 1'-tDYz' 
HT • 2'·10%' 
MA T'L.- CS 
CAPACITY -165 LBS. CARBON 
SIZE - 55 GALLONS 

r -------------------------------------------------------------------------------------------

we 
SEE 

NOTE 3 

L ______ _ 

1"-001 /3' 

I 

... I 
<II( 

~~I 
0 ~. 
!? ~I 
- "'I 

l:ll 
.l. 4~:........j,___.,.,. ALARM @A REMOTE PHONE 

I JOO 

AUTO DIAL 
SEE NOTE 5 

TREATMENT PLANT BOUNDARY 
r-- -------------------------------------

( XA \ 

'300)-.. 
~ ' 

TK-201 

P-202 

( XA \ 

\ 300) 

T 

GAC-201 

( XA \ 

\ 300) 
REMOTE PANEL 

~------------------------------~ ~· .,~ 
I 

VENT 

t'/2'-012 

...1.. • 
y'"'"' 

• 
• T 

SEE NOTE 6 

tYz'-019 

GAC-202 GAC-203 

2'XtYz· 

CONCRETE CONTAINMENT 

fxA \ ~ FROM 
\~) y -- --s P-202 

0 

2'XI'/2 

SEE 
NOTE 9 

~-. 
------------------------------------------------------------------------------------------------------------J L...-...4)1-----· 
1 P-101, P-102 & P-103 P-201 P-202 

EXTRACTION WELL PUMPS SUMP PUMP CARBON ADSORBER FEED PUMP EXISTING 
NEW SANITARY 

PUMP WELL EACH 
CONSTRUCTION SEWER 

-·--+-=-=--=< ... 
CAPACITY - 10 GPM. P-101 NEC IAE 

P-102 NEC 22AE 
L _________________________________________ j CAPACITY - 3.5 GPM 

HEAD • 65 FT 
SP. GR.- 1.0 

CAPACITY - 14 GPM. 
HEAD - IS FT. 
SPGR-10 

MOTOR - 116 HP 

HEAD - 58 FT. 
SP.GR.- 1.0 

MOTOR - 1.0 HP. P-103 NEC 27AE MOTOR - I /3 HP. 
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LEGEND 
PVC I HPPE 

• ~EE NOTE7 PIPE SPECIFICATION BREAK 

- - - - - - ELECTRICAL/CONTROL SIGNAL + HOSE CONNECTION 

~ FLEXIBLE HOSE 

I 0 I BALL VALVE INORMALL y OPENI 

leJ BALL VALVE I NORMALLY CLOSEOI 

~ GLOBE VALVE 

~ CHECK VALVE 

~ STRAINER 

~ PRESSURE RELIEF VALVE 

J;i7 PRESSURE REDUCING REGULATOR r:J6 SELF CONTAINED 

~ lJl. TRASONIC LEVEL 

[EJ 

[EJ 
HAC 

MOTOR 

MAGNETIC FLOW METER 

LOCALLY MOUNTED INSTRUMENT 

INSTRUMENT ON CONTROL PANEL 

INSTRUMENT ABBREV!A TION 
A - ALARM I - INDICATOR 

L - LEVEL. LOW 
R RECORDER 
S SWITCH 0 - DIFFERENTIAL 

F • FLOW 
H • HIGH 

P - PRESSURE 
Q - TOTALIZER 

T TRANSMITTER 
X - OTHERS 

NOTES : 
I. THE PIPING BE TWEEN THE EXTRACTION WELLS AND THE 

TREATMENT PLANT BOUNDARY SHALL BE A DUAL CONTAINMENT 
HOPE SYSTEM. THE CONTAINMENT PIPE SHALL BE SEALED AT THE 
EXTRACTION WELLS END AND OPEN AT THE TREATMENT PLANT. 
THE FIRST DIMENSION IN THE LINE NUMBER IS THE CARRIER PIPE 
DIAMETER, THE SECOND DIMENSION IS THE CONTAINMENT 
PIPE DIAMETER. 
FOR EXAMPLE I"·GWOOI/3' HAS A I" OIA. CARRIER PIPE AND 
A 3' OJA. CONTAINMENT PIPE. 

2. REMOTE PANEL IS FOR THE CITY'S METER READER 
AND IS LOCATED NEAR THE FRONT SIDEWALK 

3. DRAIN VALVE FOR CONTAINMENT PIPING 

4. PIPING IS HOPE UNLESS NOTED OTHERWISE 

5. ALARMS WILL BE SENT TO A CHATTER BOX WHICH WILL 
AUTOMATICALLY PHONE THE TREATMENT PLANT OPERATOR. 

6. DISCHARGE PIPING SHALL BE HIGHER THAN GAC AOSORBERS 
TO ENSURE AOSORBERS ARE FILLED WITH WATER. 

7. FLANGES SHALL BE USED TO CONNECT HOPE PIPING 
TO OTHER PIPE MATERIALS. 

8. VALVES IN THE HOPE PIPING AT THE TREATMENT PLANT 
SHALL BE FLANGED CPVC VALVES EXCEPT FOR THE FOLLOWING. 

A.· SWING CHECK VALVES - FLANGED PVC. 
B.· %" DJA. BALL VALVES - SOCKET PVC. 

9. PRESSURE REGULATORS AND PRESSURE RELIEF VALVES SHALL 
HAVE CARBON STEEL BODIES. 

10. CPVC FITTINGS MAY BE USED IF HOPE FITTINGS ARE NOT 
MANUFACTURED. 

ISSL£0 FDR 
FINAL DESICiN PeL 

RHS .. s 

ISSUED F'CR AEVIE.V RHS FL s 
No. Do\Tt: AEVJSIC»>S ... CN<D DCSlCN [NCR 

PRO.J ...... 
SlPV [IOCR 

SCALE -r. DESIGI£0 FL """'"" RHS 
CHIEF" 
EHCR 

Bechtel 
SAN FRANCISCO 

NEC ELECTRONICS INC. 
501 ELLIS STREET 

MOUNTAIN VIEW, CA 
SCGWR FINAL DESIGN 

PIPING & INSTRUMENT AT ION DIAGRAM 

Job Numbe Drawing No. Rev 

17660 FIGURE 3 c 
MOOI.OGN /Wed Hoy 22 1996 13·19 40 /FFBELISA 
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CITY OF MOUNTAIN VIEW 

Community Development Department • Building Inspection Division 
500 Castro Street • Post Office Box 7540 • Mountam View, California 94039-7540 • (415) 903-6313 • FAX (415) 903-6474 

BUILDING INSPECfiON DIVISION PERMIT APPLICATION 

I Address of Work/Site 

SO\ 'E'.\hs Si-reQ.T 

PC No. (Office Use ) Unit/Apt. I 

APPLICANT OWNER OF PROPERTY 
Name/Company Name 

~tc... E.\tc.:\rM\ c;.S :tnc.. fleNIJ \+ Ot\c) Na"a\t.y (c. 

-Addr~ss Acidress 

41S S:.lh~ 'St"fft.T 400 M~m\lh>n A'flt.. 

City State Zip City State Zip 

MOUl\~in v~ew <.A ~03, ~CA\o "\\on '-A ~4'30\ 

Contact (Name) Contact (Name) 

t-\•~d "-•Qr\9 
Area Code Phone 

(4. lS) %5-<oo~c. • Area Code Phone 

(4\S) ~'l.l-3040 

CONTRACTOR ARCHITECT/DESIGNER 
Name/Company State Contr LJCCn'-C Name/Company 

'Ttl ~ c)Q.ltrf'f\V\tl \le.ch.\ e.\ l::.t\'1!\ro~o".\a.\ 
Address Address 

So ~o.\t. 'S't'. 
City State Zip C1ty State Z1p 

s~ t=rDII'\(.\'Sn <.A C)4\0~ -Contact {Name) Contact (Name) 

'To.ne.'\- t\~7 rc.s 
Area Code Phone Arc-.1 Code Phone 

{4\S) 1bt- ~,,, 

Constr Type Occup Group Usc Code Squ.1rc Ft Con~tructton Cost 
(OffJCe Usc) (Office Use) (Office Usc) I m pro\'cmcnt Lahor & Matenal 

• DESCRIBE TYPE 0 F CONSTR UCTI 0 N: __ (:!o)Ot\~s\LLr.u.~udiu.!'-lo!.L]o~o!:l,.£__,!4<;___,30~oL_,.Sci~IJA.-..uCI.c.....u&r;;:wft=..~..-__ _ 

------------------------------------.D.l.:utU.l..;i Pnp,•r 
80 PERMIT FORM (REV 5194j 



CITY OF MOUNTAIN VIEW PLANNING DEPARTMENT 

APPLICATION FOR DEVELOPMENT REVIEW 

. ' ' 
·• , "h, ' DisJributf6n: , FD HM PO PW''BD, PK Other . . ___ ....;:... 

........ 

COMPLETE THIS SECTION FOR ALL APPLICATIONS 

Name of legal Property Owner RQI\qd\.t" er-r) \:\Q"O\ty C.o 

Owner's Address -4tb HAf!i,\too Avt.. City_P:..~~c.~\...,o....,Ac.:...:..:\!P~-----

Telephone ( 4\S ) )l..l-lo4o 

Zip Code ~43o\ 

Agent's Name (Applicant filing for owner) N'E.L \:..\edr!!Oi t:. 'l.r.c. Telephone ( 4 IS ) 9bS- \c.o9C.. 

Agent's Address 475 ~UiS 'Stree..r City t\o~Y'\Jt,·," \t;hJ Z1p Code ~403~ 

Property Address .Sot E.\\i:> S"MQe...t" APN No. _________ _ 

Briefly Describe Proposal (on:s-\-rvc:.t."....., ol. Cl\ 300 ~ocrt. h>ot fi1oot\ 6w.Jir j:re.p..tmlb'T oo\t 

COMPLETE APPLICABLE SECTIONS FOR SPECIAL ZONING ACTION 

0 CONDITIONAL USE PERMIT OR PLANNED COMMUNITY PERMIT 

State why use is appropriate in this location for proper community development. _______________ _ 

• State wh¥ use will not be detrimental to proper community development and abutting property __________ _ 

PL-13 (Rev 5-90) PLEASE SIGN APPLICATION ON NEXT PAGE BOTTOM OVER 



0 VARIANCE 

State the extraordinary circumstances that apply to this property, building, or use that do not apply to other properties , buildings or 
uses in the zone ______________________________________________________________________ __ 

State why Variance is necessary for the preservation of substantial property rights'--------------------

State why granting the request will not be detrimental to persons in the area or to abutting property or the neighborhood, ___ _ 

0 PLANNED UNIT DEVELOPMENT OR PLANNED RESIDENTIAL DEVELOPMENT 

Describe how proposed development conforms to the General Plan and is in substantial compliance with the regulations of this 
zone, _______________________________________________________________ __ 

Describe how proposed development 1s in substantial compliance with development and intensity regulation of this zone _____ _ 

I declare under penalty of perjury that I am the owner or authorized agent for this property and that the forego
Ing statements and answers herein and all data and Information, documents and evidence herewith submitted 
are to the best of my knowledge and belief true and correct. 

Signature of Owner or Agent ___________________ 
4 

___________ _ Date ____________ _ 

PL-13 Page 2 



Santo <lata lkJIIey Woler OislriciO 
5750 Almaden 

District P•rmlt No.: 

Qaologlc Setting: 

Property Owner: Well Owner (if d1Herent): 

City, 

Assessor·~ Parcel No. of Well site: 

Book \ S~ Page 44 Parcel 

Estimated depth of completed well: 

Purpose of Well. 0 Domestic 0 Municlpalllnduslrlal 

WELL CONSTRUCTION APPLICATION 

Wall "-glst111tlon No: 

DrtlhM'a Log No: 

Dnlling Co. 

'"T 

FC 158 !04·22·92) (OP "·901! 

Dnller's Contractors License Number (C.57 Req'cl): 

Address· 

City, State, Z1p: 

Telephone No· 

0 Over 300ft 
0 •Momtonng 0 Cathodic Protection 

•Momtonng wells are those constructed for the purpose of obtaining repetitive water level measurements and/or repetitive atr samples for 
analys1s This ancludes wells constructed for general exploratiOn and anvesbgation purposes as well as those to be constructed 1n 
conformance with the Hazardous Materials Storage Perm1t Ordanance for Site-specific groundwater momtonng of ex1st1ng underground 
hazardous materials tanks. 

THIS SECTION TO BE COMPLETED FOR ALL MONITORING WELLS OR EXTRACTION/RECOVERY WELLS 
Purpose of Monitoring Well. 0 To comply with City or County Hazardous Materials Storage Permit Ordinance 

0 Other (specify) -------------------

0 Exploration studtes 

.f8l. Extract•ontRecoverx 

II proposed well Is to meet compliance with a Hazardous Matenals 

Type of monitoring devace. DU Groundwater 0 Vadose 

1-------------------------f Type of extraction dev1ce jgl Groundwater 0 Vadose 
Consuttanrs Name (Company) Momtonng well use 0 Depth 0 Ouahty 0 Chlonde 

1---I&Mttl...J~~~ru!!e.!!!~.,_~~~------1 Vadose devace 1nstallat10n. 0 Vapor 0 Interface 0 suct1on Lysameter 
Address· 

City, State, Zip: 
Signature of Responsible Professional 

(No substitution of signature will be accepted) 

Registration No. Civil 
Engineer 

OR Certificate No. Engmeering 
Geologtst 

Well1s to be constructed: 0 In a public sidewalk 0 In a public road 0 On publiC property 1'&1 On private property 0 On SCVWD property 

Within 50 It of the top of a creek bank 0 Yes lSlJ No Wathrn 50 ft of any existing well 5l Yes 0 No 

Within 50 It of a samtary sewer f2Zl Yes 0 No W1th1n 15011 of a cesspool or seepage p1t 0 Yes ~ No 

Wtthm 10011 or a p1t pnvy, septic tank, leachheld 0 Yes ~ No Other wells ex1st on this property ~ Yes 0 No 

CEBTIFICADON BY WELL OWNERIAGENJ AND DRILLER/AGENT; 
Status· tiQ ACtive 0 Inactive 0 Abandoned 

I certify that the Information gtven above Is correct to the best or my knowledge I certify that the well w111 be constructed 1n compliance w1th the 
condlttons of th1s permit, the Santa Clara Valley Water Dlstnct's Ordinance 90-1 and, if applicable, the Hazardous Matenals Storage Permit 
Ordinance of the County or City, as appropriate. It Is my responsibility as the well owner to nolify th1s District of any changes 1n the purpose of 
this well from that wh1ch is Indicated on this app]lcatlon form 

Stgnature of Well Owner/Agent Date 

Signature of Driller/Agent Date 

MONITORING WELL PLAN APPROVAL 

CltyiCounty: ----------
'Approv•d by: --------------------Date: 

IMPORTANT· A minimum 24-hnur nnlif'P mmrl h~t niv~tn In ~r.vwn w .. 11 lrutnAf'tinn nant nrinr tn ;,.,,.,m,,. tna ,.,,,,.,, "''"'' 



• 

• 

• 

DISTRICT WELL PERMrT NO.: WELL CONSTRUCTION APPLICATION 
Based on infonnation on the application and att.achment(s) hereto (if auy) and abject to approval noted below, penni.lsion is 
hereby granted to construct (drill) the described wcll. Permission to 11art may be withheld anti! a field check verifies all state
ments made on applic:alion by Permittee and is also subject to the "General" and "Special• Conditions slated below. 

LJ ~~ l I LJ L-

Elhs St 

..... c, ... lt:CllA • NfC10A. 

• .lt:C211£ 

r\ ~ 
'-

N:C7,& • 
NEC ~o NEC tCC2U .• 501 

4 75 ~2~A 1 

0£~\- ~c121£ 

I ~ l..:c...: .tc .... 
~~·1c. 

IIEC21A 

NtC•U 
..:ct~•• N(CUA • 

NfCI9,. • .N(CIIA 
IIEcl<l•• 

I I I I ~I I I I I I I I I ~ 
I :;' 

~ ~ ro f£C%7 ... l'tooouCI' ~,tr<Qd<Ofi •til 
100 100 

0 

on 
N(CIOA ------- -a 

• l.il(lo'!•10t.nq .eu SCN. ( I 100 

a.t:lal 
~· 

1a• t'.ldJCI,CC 

1 [] 
IIIli£. "'~o:hi.S"SiiitrF 
II W!!ll., '"'l" ... (f '" bold tyt•l" no .. t•<•• I "' t• • ___ wOUNfAIH YI(W CA 

w 'I • ''' c,.,.,..,,.l ... 11: '''"'••"" ~&-fWAl t'Jf:S()rt 

iiii.Q ,.1 • lo .1 •obh,. '""'i<rth•t HI PR'OPQS(() C.ROllf<)WAt£R (XTA.t(;fl(IN 

Nit !•! ... I Nl f; li'IJ No() WONT~C wtLl N( U,ORl< 

. ---- - •r~:;f~~~T.· 

GENEBALCONDfOONS 
A. S.C. V.W D. Well In~ ion Department (Telephone 408-927..0710, exL 660) must be notified a minimum of one working 

d.ly prior to starting work. 
Construe! ion und.zr this Pennit is subject to any instructions by District representative relative to the ·standards for the 
Constr~ction of Wells Ul Santa Clara County". A District Inspector must be on site to witness Ill annular sanitary seals. 

B. Pennit may be voided before work begins if field checlc reveals any misrepresentation under "well locanon· or "Topogrilphic Fealures• on 
appbc:auon. 

C. This Pennit is valid only for the purpose specified herein. No change in construction procedure as presc:n"bed in District Standards and in 
Special Conditions below will be allowed except upon written pennission of the District 

; 

D. Penniuee shall assume entire responsibility for all activities and uses under this Permit and shall indemnify, defend and save the District, its 
officers, agents and employees free and hannless from any and all expense. cost or liability in coMection with or resulting from the exerQ5e 
of this Permit including. but not limited to. property damage. personal injury and wrongful death. 

E. Compli:mce with "CA.LK>SHA •• California Labor Code Section 6300 (and following) is required. 

F. Water quality and production from all wells to be used for public water supply must be approved by the County Environmental Health 
Services. 

G. Permit will be automatically canceled if not exercised or if extension is not requested by Permittee Wlthin 180 c:alendar days. 

H. Driller is to complete State DWR Fonn 188 and mail original to Santa Clara Valley Water District within 30 days of completion of well 
consttucuon. 

I. For the consttuct10n of all types of wells, a Permittee must be a licensed C-S7 water well drilling contractor. 

J. ,Dry holes shaU be bad:.filled within one weelc of drilling. Backfilling shall be done in accordance with DIStrict Standards. 

K. E:lch well requires a separate Well Construction Application and Permit. 

L. Permittee shall seal all abandoned wells on the property . 

M. All drilling fluid and materials will be safely handled and properly disposed of in the appropriate method. 

N. Pennittee shall have a current copy of their Workman's Compensation Insurance on file with the S.C.V .W D. 
SPECIAL CONDITIONS: _______________________________ _ 

SCVWD APPROVED·--------------- DATE.---------



Sanlo <loco \foley Wd.e<Dislrid 6 
San 

Geologic Salting: 

Ctty, State, Zap: 

Telephone No: 

Assessor's Parcel No. of Well site: 

Book \ S' Page 4 <\ Parcel 0 4 0 

Esttmated depth of completsd well: 

Purpose of Well: 0 Domestic 

jgl Less than 50 fl 

0 Municipal/Industrial 

WELL CONSTRUCTION APPLICATION 

0 50 to 300ft 

0 Agncultural 

FC 158 (04·22·92) (OP 4·901) 

Well Registration No: 

Drtller's loo Ho: 

Dolling Co. 

Dnller's Contractors License Number (C.57 Req'd): 

Address 

City, State, Z1p: 

Telephone No: 

D OVer 300ft 
[d 'Momtonng 0 Cathodtc Protection 

'Momtonng wells are those constructed for the purpose of obtaining repetitiVe water level measurements and/or repetitive air samples for 
analysis This Includes wells constructed for general exploratiOn and invesbgatlon purposes as well as those to be constructed 1n 
conformance wtth the Hazardous Materials Storage Permit Ord~nance lor Site-specific groundwater momtonng of existmg underground 
hazardous matenals tanks 

THIS SECTION TO BE COMPLETED FOR ALL MONITORING WELLS OR EXTRACTIONIRECOVERY WELLS 
Purpose of Monitoring Well 0 To comply w1th C1ty or County Hazardous Matenals Storage Perm1t Ordtnance 0 ExploratJon studies 

0 Other (specify)· ~ Extraction/Recovery 

NAME OF BUSINESS AT WELL SITE:--------------------------------

II proposed well is to meet compliance with a Hazardous Matenals Permtt Ordrnance has the been contacted" 0 Yes D 

Type of momtonng devtce· ~ Groundwater 0 Vadose 

t-----------------------~ Type of extractJon devrce ~ Groundwater 0 Vadose 
Monnonng well use 0 Depth 0 Quality 0 Chlonde 

1-...!:~~!:!:!~.......!~~~~~!.!!~-:I:..\~~<..~.-------1 Vadose devtce 1nstallat10n. 0 Vapor D Interface 0 Suction Lystmeter 

Consultanrs Name (Company)· 

Address: 

City, State, Zip: 

TOPOGRAPHIC FEATURES 

S1gnature of Responsible Professional 
(No substitution of signature will be accepted) 

Regtstratlon No. Ctvd 
Engineer 

OR Certificate No Engtneenng 
Geologist 

Wallis to be constructed: 0 In a public sidewalk 0 In a public road 0 On public property ~ On pnvate property 0 On SCVWD property 

W1thin 50 It of the top of a creek bank D Yes liJ No Wtthin 50 ft of any ex1stmg well 0 Yes j8l No 

Wrthin 50 It of a samtary sewer 181. Yes 0 No Wtthln 150 It of a cesspool or seepage p1t 0 Yes ~ No 

Wtthm 100ft. of a plt prtvy, septic tank,leachf1eld 0 Yes ~ No Other wells &Xlst on this property l5iiS Yes 0 No 

CERTIFICATION BY WELL OWNER/AGENT ANP PBILLERfAGENT; 
Status li] Act111e D lnacbve 0 Abandoned 

I cert1fy that the rnformatJon given above Is correct to the best of my knowledge 1 certify that the well wdl be constructed in compliance w1th the 
cond1t1ons ol th1s permit, the Santa Clara Valley Water District's Ordinance 90-1 and, If applicable, the Hazardous Matenals Storage Permit 
Ordinance of the County or City, as appropriate. It Is my responsibility as the well owner to nobly this Distnct of any changes 1n the purpose of 
th1s wall from that which Is Indicated on this app]lcetlon form 

Signature of Well Owner/Agent Data 

Signature of Dnller/Agent Date 

MONITORING WELL PLAN APPROVAL 

City/County: ----------

Apprond by:~-----------
Date: 

IMPORTANT: A ~!~if1~ ~::f~~Jn '!f!!c:~~u'J_~~.~i!~~-IJ-Sf!J!~.~e!!f?~f'!.~~~~-q!P..~R.'~o!}~j~~tall~f!!i.J~!-'-n~~~a_r seal. 
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• 
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DISTRICT WELL PERMIT NO.: WELL CONSTRUCTION APPLICATION 
Based on information on the application and attachment(s) hereto (if uy) and sabjec:t to approval noted below, permission is 
hereby granted to construct (drill) the described well. Permission to start may be withheld antil a field check verities all state· 
ments made on application by Permittee and is also subject to the ·aenetal• and •special• Conditions stated below. 

Ell•s St 
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on 

N[(:'T;. 

• 

NECZU .• 

N[Cl()A 

~t€C27AC 
_I 
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~2~4 

NECt2'"-• 

c1>.t£ 

.letA 

+ Ue<• Lao ll'l(t -en 

'"~ro1 ..-. bofd ly1>r wr I'"' I .,1 lh• 
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,'11\o}',.h • l l ••lth< • "'"•lu( h 11 "1 

Ill I 1 ' , ! t;l ( J IN 

+NEC1.)A 

100 
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GENERALCONDrnONS 
A. S.C. V .W D. Well In~ect1on Depanmeru (Telephone 408-927-0710, ext. 660) must be notified a minimum of one working 

day prior to starting work. 

B. 

c. 

D. 

E. 
F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

Construction unr!.::r this Permit is subject to any instructions by District representative relative to the ·standards for the 
Construction of Wells m Santa Clara County". A District Inspector must be on site 10 witness Ill annular sanitary seals. 

Permit may be voided before work begins if field check reveals any misrepresentation under "well location" or •Topographic Features• on 
appUcal!On. 

This Permit is valid only for the purpose specified herein. No change in construction procedure as prescribed in District Standards and in 
Special Conditions below will be allowed except upon written permission of the Dtstncl 

Permittee shall assume entire responsibility for all activities and uses under this Permit and shall indemnify. defend and save the Dislria, its 
officers, agents and employees free and harmless from any and all expense. cost or liability in COMection with or resulting from the exaeise 
ofth1s Permit includmg. but not limited to, property damage, personal injury and wrongful death. 

Compb:mce with "CALJOSHA ·, California Labor Code Section 6300 (and following) is required. 

W:1ter quabty and production from all wells to be used for public water supply must be approved by the County Emironmental Health 
Serv1ces. 

Permit will be automatically canceled if not exercised or if extension is not requested by Permittee within 180 calendar days. 

Driller is to complete State DWR Form 188 and mail original to Santa Clara Valley Water District within 30 days of completion of well 
construcuon. 

For the construction of all types of wells, a Permittee must be a licensed C-57 water well drilling contractor. 

Dry holes shall be baclc.filled within one week of drilling. Backfilling shall be done in accordance with District Standards. 

Each well requaes a separate Well Construction Application and Permit. 

Permittee shall seal all abandoned wells on the property . 

All drilling fluid and materials wiD be safely handled and properly disposed of in the appropriate method. 

Permittee shall have a current copy of their Workman's Compensation Insurance on f!le with the S.C.V.W .D. 
SPECIALCONDffiONS: ________________________________ _ 

SCVWD APPROVED -------------- DATE: -------------



Appendix H 

• Adjacent Property Access 

• 

•• 

Section IX.D.2.b(3)(c) of the§ 106 Order requires specifications for provisions for gaining access 

to and obtaining samples from adjacent properties. For the proposed Source Control 

Groundwater Remediation (SCGWR) system, these provisions are mainly applicable for access 

to monitoring wells, as part of the Site Environmental Monitoring Plan, which are located offsite. 

Background well, NEC20A, is the only offsite monitoring point requiring this access, as all other 

wells are located within the boundaries of the 501 Ellis Street property. Currently, there exists 

an agreement from the property owner of the 501 Ellis Street site [Renault and Handley 

Employees Investment Co. (Renault and Handley)] to access and sample groundwater from the 

on-site wells (Attachment H-1). NEC20A is located in the adjacent property to the south which 

is currently occupied by NEC Electronics Inc. (NEC) and is also owned by Renault and Handley. 

Access to this well is secured during NEC's occupancy, and a similar access agreement from 

Renault and Handley following NEC' s vacancy is anticipated . 

NEC 501 FSCGWRD, 8/26/96 H-1 
nee 'docsproglfscgwrdlapp_H doc 

----------



RENAULT&< tlA".lJLF.Y In§# I lnduslr•al S. ( umm•:tClul RLal fst.,.te 

Nt,.C ElECTRONics·· 
J 

HAY I 8l992 
May 14, 1992 I I 

RISK MANAGEMENT 
Mr. Michael A Kicrig 
Risk Manager 
NEC E14Xtronics, Inc. 
401 Ellis Street · 
P.O. Box 7241 
Mountain View, CA 94039 

RE: Access to Monitoring Wetl'- at 501 Ellis Street for routJnc groundwater 
monitoring. 

Dear Mr. Kierig: 

Permission is hereby granted t~) ~...c~::Ss and sample g~<_·undwah::; from the wells as 
. referenced above. To the best of rny k..'lowledge, the '""ater surply is on at the facility 
and wilt remain on becaus~ of t!l~.: necessity to keep tb~ front landscaping watered. 

The above permission is cffc~.:tive immediately and sha~l be effective until such time as 
you may be notified to the contrary. 

Very truly yours, 

RENAULT & HANDLEY EMPCOYEES INVESTMENT CO. 

./ ./.~ z_a~~..._. _..,...~/ 
(_,./" Le~t~·~ - . W~ller, President 

IAW:mac 

Palo Alto Offici!' 2500 El Cnnuno R~(lj P:sb Altu. C '\ 9HOo ! :iS J 3~. :"•0 or [.11)6) 73)·9600 • fax (-115) -t93·79J5 

Santa Clara Ofhce 3350 Scott Boulevard f.l!.ig z 3 S:.nta C'~ra C; 9~05 ;, t l()IIJ -l96·13et:e • F.2.x ( 408) 74A-119l 
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Appendix I 

Responses to EPA Comments 

Appendix I documents the EPA's comments on the draft Final Design Report and NEC's 
responses to the EPA comments. The EPA's comments were transmitted in a letter dated July 
17, 1996. The EPA's had two (2) general comments and fifteen (15) specific comments. The 
EPA's comments are shown in italics below and NEC's responses to comments are shown in 
normal text. NEC's responses include a separate table, Table I-1, which shows the location of 
where specific changes in the report will be made. The page locations shown in Appendix I are 
referenced to the draft report and minor variations between the page numbering in the final and 
draft report are expected. In addition to the EPA comments NEC has proposed two design 
developments that would facilitate construction of the treatment plant. 

The EPA's comments and NEC responses are as follows: 

GENERAL COMl\ffiNTS 

Number 1: Based on the aquifer test conducted in March 1996 on wells NEC12A and 
NECJA, it seems that the extraction wells may not be able to provide long term 
extraction sufficient to adequately capture the VOC plume. Therefore, it should 
be understood by NEC, and stated in the text, that field verification of hydraulic 
control will be used to determine if there are enough extraction wells and whether 
adequate remediation is occurring. If the capture zones or pumping abilities for 
these three initial wells are not sufficient, then NEC will need to install additional 
wells or consider other alternatives to remediate the plume. 

Response: The text has been modified to note that NEC will include field verification of 
hydraulic control as an Operation and Maintenance Plan (O&MP) activity. In the 
event that hydraulic control is not achieved by the three wells NEC will 
expeditiously evaluate alternatives, including the need to install additional wells. 

Number 2: Table 5-2 indicates the maximum contaminant levels (MCLs) for the MEW 
chemicals of concern, some state and some federal. It should be noted in Section 
5.1 and on Table 5-2 that the Record of Decision determined that federal MCLs 
would be used as the cleanup standards. 

Response: Section 5.1 and Table 5-2 has been revised to note that the ROD determined that 
federal MCLs would be used as the cleanup standards. Table 5-2 has been revised 
to separately list the federal and state standards from the ROD. 

SPECIFIC COMMENTS 

Number 1: Page 2-5, section 2.2.3. The text states that constituents in the A, Band C aquifer 
limit the uses for groundwater without prior treatment, however it should also be 
noted in the text that all groundwater on site meets the state's definition of a 
potential drinking water source. The text incorrectly refers to micrograms per 
liter as mgll. Please correct this discrepancy. 
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A new sentence has been added to the text noting that the on-site groundwater 
meets the state's definition of a potential drinking water source. The incorrect 
abbreviation (mg!L) for micrograms per liters has been changed to the correct 
abbreviation (Jlg/L). 

Number 2: Page 2-6, section 2.2.3. It should be noted that although trichloroethene (TCE) is 
being utilized as an indicator compound for evaluating cleanup, all chemicals of 
concern must reach their respective cleanup standards regardless of the levels of 
TCE, as stated in the Explanation of Significant Difference, dated September 
1990. 

Response: Section 2.2.3 has been modified to include a statement that the cleanup standards 
for all chemicals of concern, regardless of the TCE level, will be used to monitor 
progress of the remedial effort as stated in the Explanation of Significant 
Difference. 

Number 3: Page 3-3, section 3.2. The text indicates that the chain Link fence will have 
redwood slats. Redwood slats are not specified in Specification 02831. The text 
or specification should be revised to address this point. 

Response: Redwood slats are shown in the drawing C-003 that is referenced by specification 
02831. However, to ensure that the slats will not be overlooked a new item, for 
slats, has been added to the specification. 

Number 4: Page 3-5, section 3.3.2. Valves used to regulate flow from the extraction wells 
should be specified in the equipment list. 

Response: The globe valves that will be used to regulate the flow from the extraction wells 
are specified in Section II (Unnumbered Extraction Well Equipment), item 7, page 
C-4 of the equipment list. The globe valves are 3/4 inch diameter Fisher-Porter 
valves. 

Number 5: Page 3-10, section 3.6.2. The Operations and Maintenance Plan for 501 Ellis 
must include the criteria which will be used to gauge when change-outs of the 
activated carbon adsorbers will be necessary. 

Response: The Operations and Maintenance Plan (O&MP) for 501 Ellis will include change
out criteria for activated carbon adsorbers. 

Number 6: Page 6-2, section 6.3. Monitoring well NEC20A is proposed in the text as a 
monitoring well selected for analytical groundwater monitoring. Figure 6-1 does 
not show monitoring well NEC20A as a proposed well for analytical sampling 
(not Italicized). Please correct this discrepancy . 
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The text states that after TCE concentrations stabilize, the analytical frequency 
will be reduced to every five years. The text should state that any reduction in 
frequency will be proposed to EPA and implemented after EPA approval. 

Figure 6-1 has been revised to show monitoring well NEC20A as both bold and 
italicized to designate it as part of the water-level monitoring and groundwater 
quality network. 

The text has been revised to state that after the annual TCE concentrations 
stabilize a reduction in frequency of sampling (for example, once in five years) 
could be implemented if the EPA approves. 

Number 7: Appendix C, page C-4, Equipment List. The description for Item 15 appears to be 
··incomplete. The appropriate description should be added. 

Response: The description for item 15 was incomplete. The description did not include the 
following: " a level sensor. One 4- inch diameter and two 6-inch diameter seals." 
The missing portion of the description has been included in the fmal document. 

Number 8: Appendix D, Section 02200. If on-site soil is to be used as backfill all excavation 
specifications should be revised to include the current sampling protocols 
approved by EPA in other Source Control Remedial Design documents . 

Response: The majority of the soil to be excavated as part of the SCGWR, about 175 cubic 
yards, is expected to be used as backfill. Excavated soil materials will be 
collected in stockpiles and will be sampled and analyzed before reuse or disposal. 
One sample will be collected from every 25 cubic yards of stockpiled soils. Since 
soil at the site has been remediated, the samples of excavated soils to be analyzed 
for VOCs are expected to be below cleanup concentrations. Assuming this to be 
the case the excavated material will be acceptable as backfill. 

If the sample results are above allowable on-site VOCs reuse concentrations the 
excavated material will be disposed of in an appropriate off-site facility. The 
sample results will be used to determine the appropriate off-site disposal facility. 

The soil samples will be analyzed using the EPA Method 8010 analyte list, 
modified to include cis-1 ,2-dichlorothene ( cis-1 ,2-DCE) and 1, 1 ,2-trichloro-1 ,2,2-
trifluoroethane (Freon 113). See the response to comment number 10 for 
locations of the modified EPA Method 80 I 0 analysis. 

Item R has been added to the specification 02200 requiring the Contractor to 
stockpile excavated material prior to reuse or disposal. The Contractor will be 
advised that the Engineer will collect one sample from each 25 cubic yards of 
stockpiled material and that a laboratory analysis must be completed prior to the 
Contractor starting to backfill or dispose of excavated soils. The Contractor shall 
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Number9: 

Response: 

Number 10: 

Response: 

Responses to EPA Comments 

await the Engineer's direction before using stockpile soils as either backfill or for 
off-site disposal. 

Appendix E, page El-5, Section £1.2.4. The Independent Quality Assurance 
Team (/QAT) should be identified in the Construction Operation and 
Maintenance Plan (COMP). 

Appendix E has been revised to state that specific IQAT personnel will be 
identified in the COMP. 

Page £2~5, Section E2.2.2. The text states that "[A]ll soil will be analyzed by a 
certified laboratory to ensure that it is below cleanup levels before it will be used 
to backfill or transported to a landfill." This section also refers to the Waste 
Management Plan, Appendix F. Page F3-J, section F3.2 of Appendix F, 
indicated that "[£]excavated soil materials will be managed and disposed as 
non-contaminated soil and/or contaminated soil... Excavated materials will be 
staged or stockpiled and used as backfill material. " The next paragraph 
indicates "[E]xcess excavated materials will be sampled and disposed off-site." 

a) The text should clarify what is meant by "excess excavated materials" and 
how it differs from "excavated materials". It is unclear how many different 
categories of excavated soil material are being tracked and segregated (i.e., 
excavated, excess excavated, non-contaminated, and contaminated). 

b) For excavated soil materials, it is unclear how and when non-contaminated 
soil will be segregated from contaminated soil. Will the soil be field screened 
for chemicals during excavation/trenching operations to facilitate segregation 
into stockpiles, or will all the excavated soil be managed as soils suspected of 
containing chemicals and undergo confirmatory sampling? The text should 
clarify how it will be determined if a stockpile is "clean". 

c) The text should also clarify when soil samples will be collected to ensure that 
the soil is below cleanup standards. 

The soil excavation portions of the text and the appropriate specifications in 
Appendix D should be revised to address these issues. 

Appendices E and F and specification 02200 (see specific comment number 8) 
have been modified to clarify the excavation issue. In Appendix E the following 
changes have been made: 

• The title of section E2.2.2 has been changed from Backfill Material to 
Excavated Material. The more generic title includes excavated material from 
trenches, vaults, and the equipment pad. This section has been clarified to 
reflect that all soils will be stockpiled, sampled, and analyzed prior to reuse as 
backfill or off~site disposal. 
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• The draft SCGWR section E2.2.3 has been deleted. Trench excavation has 
been included as part of the excavated material in section E2.2.2. 

• The draft SCGWR section E2.2.4 has been renumbered to section E2.2.3 in 
the final report. 

• The title of section E2.3.3 has been changed from Trench Excavation 
Monitoring to Excavation Monitoring. This number of measurements has 
been revised from one for every 50 cubic yards to one for every 25 cubic 
yards. 

• The index for section E has been revised to reflect the above changes. 

• The title of section F3.2 has been changed from Excavated Trench Soils to 
Excavated Soil Materials. This ·section with subsections, F3.2.1 and F3.2.2, 
was rewritten to reflect that all soils will be stockpiled, sampled, and analyzed 
prior to reuse as backfill or off-site disposal. 

• The title of section F4.1 has been changed from Sampling of Excavated 
Trench Soils to Sampling of Excavated Soils. Sections F4.1 and F4.2 have 
been revised to state that all soils will be stockpiled, sampled, and analyzed 
prior to reuse as backfill or off-site disposal . 

• The index for section F has been revised to reflect the above changes. 

a) The term excess excavated material was removed from Appendix E and 
was defined in Appendix F as soil materials that can not be reused as 
backfill and will be disposed of off-site. 

There are the four categories of soil materials (excavated, excess excavated, 
non-contaminated, and contaminated) referenced in the SCGWR Final Design. 
Excavated soil material includes soil-material removed during excavation of 
trenches, vaults, and the equipment pad. It is not expected to be contaminated 
(above the cleanup level) but would be subject to testing. The excess 
excavated soil material is soil material that will not be reused on-site and will 
require off-site disposal. However, the sampling frequency will be the same. 

Although an off-site disposal facility may require a lesser sampling frequency, 
one sample from from every 25 cubic yards stockpiled will be collected. 

b) Although all of the excavated soil is expected to be non-contaminated, it 
will be stockpiled and tested before it will be reused or disposed off-site. 
The descriptions in sections E2.2.2 and F3.2 have been revised to clarify 
the procedure. 
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Number 11: 

Response: 

Responses to EPA Comments 

c) The revised descriptions in sections E2.2.2 and F3.2 clarify that a soil 
sample will be taken from a stockpile and analyzed prior to either reuse or 
off-site disposal. Soil sampling procedures will be included in the 
Construction Operation and Maintenance Plan (COMP). 

Page E2-6, Section E2.2.3 and page F3-l. The text states that one composite soil 
sample per 50 cubic yards will be collected from excavated material and analyzed 
for VOCs by EPA Method 8010. If soil is to be re-used and not disposed of off
site, the text and specifications must be consistent with the confirmatory sampling 
protocols (i.e., two discrete samples per 50 cubic yards) that were approved in the 
Source Contrt(Jl Remedial Design documents. In addition the text should be 
revised to indicate that soil samples will be analyzed by a state-certified 
laboratory using the EPA Method 8010 analyte list, modified to include cis-1,2-
dichlorothene (cis-] ,2 -DCE) and 1,1 ,2 -trichloro-1 ,2,2 -trifluoroethane (Freon 
113). 

The section E2.2.3 in the draft SCGWR has been deleted. The text in section 
E2.2.2 has been revised to state that one soil sample per 25 cubic yards (same as 
two soil samples per 50 cubic yards) will be collected from excavated soil 
stockpiles. The revised text states that soil samples will be analyzed using the 
EPA Method 8010 analyte list, modified to include cis-1,2-dichlorothene (cis-1,2-
DCE) and 1,1 ,2-trichloro-1 ,2,2-trifluoroethane (Freon 113) . 

Number 12: Table E-2. The table should be revised to ( 1) specify the relevant standard (i.e., 
ASTM Dl557), (2) reference the appropriate specification, ASTM method or 
standard operating procedure, and ( 3) indicate who will perform the test. 

Response: Table E-2 has been revised to include columns to identify the relevant 
specification, specific referenced method or procedure (ASTM, ASME, etc.) and 
indicate who will perform the test. Sections E2.1.1 and E2.1.2 have been revised 
to be consistent with Table E-2. 

Number 13: Page F3-2, Section F3.3. The text indicates that non-contaminated and 

Response: 

contaminated drill cuttings will be disposed. However, Table F-1 indicates that 
non-contaminated drill cuttings may be used as backfill material or disposed in a 
municipal landfill. The text needs to include a discussion of how "clean" soils 
will be segregated from soils suspected of containing chemicals during drilling. 
Will the soil cuttings be field screened for chemicals during drilling operations to 
facilitate segregation into stockpiles, or will all the excavated soil be managed as 
soils suspected of containing chemicals and undergo confirmatory sampling? 
The FSCRD Report should be revised to address this discrepancy. 

Table F-1 is correct and the text should clearly state that drill cuttings .will be 
either used as backfill material or disposed of in a municipal landfill. The text has 
been revised to state that the drill cuttings will be collected in drums. The stored 
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drums will be sampled, and tested before determining reuse or disposal . 
Additional text has been added to state the following: 

• A sample from each borehole will be sent to an off-site state-certified 
laboratory for VOCs testing by EPA Method 8010. 

• The EPA Method 8010 analyte list will be modified to include cis-1,2-DCE 
and Freon 113. 

• The test results will detennine whether the drill cuttings will be used as 
backfill or disposed of in a municipal landfill. 

It was assumed that FSCRD in the comment was intended to be the Final SCGWR 
which will be revised as stated above. 

Number 14: Page F3-3, Section F3.5. The last paragraph should be revised to indicate that 
non-hazardous waste will be disposed off-site and decontamination water will be 
contained, sampled, and discharged. 

Response: The tenses of the verbs in the last paragraph have been changed from the past 
tense to future tense. 

Number 15: Table F-1 

Response: 

(a) The table should be revised to indicate that for soil used as baclifill 
material, two discrete samples per 50 cubic yards of soil will be collected 
and EPA Method 8010 will be modified to include cis-1,2-DCE and Freon 
113. 

(b) For clarification, each waste type should have its own line item for 
collection/storage, sampling and analysis, and disposal. 

(a) The table has been revised to indicate that for soil used as backfill material 
one discrete sample per 25 cubic yards of soil collected will be analyzed and 
that EPA Method 8010 will be modified to include cis-1,2-DCE and Freon 
113. 

(b) Waste items 2a, 2b, 3a, 3b, have been revised to include . separate 
collection/storage, sampling and analysis, and disposal descriptions. 

DESIGN DEVELOPMENT 

Number 1: Change the piping within the treatment plant limits from IIDPE to CPVC. 

Reason: The piping within the treatment plant will require numerous valves and fittings 
that are primarily CPVC and PVC (not available in IIDPE). Flange adapter will 
be required at each valve and fitting. Since there would be about 60 flange 
adapters required, each adapter is about six inches long, it would be difficult to 
accommodate them and maintain efficient use of space. Therefore, since both the 
HDPE and CPVC piping materials are suitable for the service, we propose to 
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Number2: 

Reason: 

Responses to EPA Comments 

charge the pipe material to CPVC. The use of HDPE is also not considered to be 
economical. By using CPVC material within the plant there will be savings of 
space and time that will reduce cost without sacrificing quality. 

Change the piping casing materials on the extraction wells from stainless steel to 
PVC. 

PVC piping material is suitable for the service and is less costly. The screen will 
be stainless steel for well NECIAE and PVC for well NEC27AE . 
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No. Subject 

1 Long Term Extraction 

2 MCLs 

I Potential Drinking 
Water 

2 Respective Cleanup 
Levels 

3 Fence Slats 

4 Extraction Well 
Regulation Valves 

• 5 O&MP- Carbon 
Exhaustion Criteria 

6 NEC20A 

7 Well Seals Description 

8 On-Site Backfill 
Sampling 

9 Specific IQAT 
Personnel for COMP 

10 Excavated Soil 
Materials Backfill 
and Disposal 

II On-s1te Soil Reuse 

12 Table E-2 Descnption 

• 
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Table I-I 
LOCATION OF CHANGES 

General Comments 

Location of Cbange(s) 

A new paragraph(s) has been added to Section 3.1.1 (page 3-1) 

A new sentence(s) has been added to Section 5.1 (page 5-1) and Table 5-2 has 
been modified. 

Specific Comments 

A new sentence has been added to Section 2.2.3 (page 2-5). Incorrect 
abbreviations in Section 2.2.3 (page 2-5) have been corrected. 

A new statement has been added at the end of Section 2.2.3 (page 2-6). 

New item, E,for slats has been added to specification 02831 (Appendix D). 

The valves have been specified, see Section II, item 7, page C-4 of the 
equipment list. 

No change to the Final Design submittal, the critena will be included in the 
O&MP submittal. 

Figure 6-l has been revised. A discussion on reducing the frequency of 
sampling has been added to Section 6-3 (page 6-2). 

The well seals, Item 15, of the eqmpment list, page C-4, in Appendix C bas 
been modified. 

Item R has been added to part 3.01 of specification 02200. 

The last sentence in Section El.2.4, page El-5, of Appendix E bas been 
modified 

a) Section E2.2.2 IS on page E2-5. Revised section E2.2.3 is on page E2-6. 
Section E2.2.3 IS on page E2-7. Section F3.2 is on page F3-l and section 
F4.1 is on page E4-l. 

b) Section E2.2.2 is on page E2-5 and sectmn F3.2 is on page F3-l. 
c) Section E2.2.2 IS on page E2-5 and section F3.2 is on page F3-l. 

Appendix E, Section E3.2.2, page E2-5 has been modified. 

Table E-2 and Section E2.l.l page E2-4 has been rev1sed. 
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13 Drill Cuttings 

14 Non-Hazardous Waste 
and Decontamination 
Water 

15 Table F-1 Revisions 

Table 1-1 
LOCATION OF CHANGES 

General Comments 
(Continued) 

The additional text has been added to section F3.3 and subsections, page 
F3-2. 

The last paragraph of section F3.5, page F3-3, has been revised. 

Table F-1 will be revised. 

Note: Pages referenced m the above locauon of change(s) column are from the draft SCGWR Final Design and minor variations 
in page numb~nng are expected between the draft and final SCGWR Final Design. 

Design Development 

No. Subject Location of Change(s) 
1 Treatment Plant Pipe A new section 3.5.4 on CPVC treatment plant piping has been added (page 3-

Material 9) to section 3 of the Final Design SCGWR plan. In addition the P&ID (M-
001) and pipmg specification (15410) have been revised to reflect the change. 

2 Extraction Well Pipe Revised the well casing on page 3-5 and 3-6. Revise Figure 3-and section 
Matenal 2.02 of Specification 02230, and page C-4 of the equipment list. 

Note: Pages referenced m the above locauon of change(s) column are from the draft SCGWR Final Des1gn and mmor vanations 
m page numbenng are expected between the draft and final SCGWR Final Design . 
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